Program Abstracts, 96th Session, Iowa Academy of Science, April 27-28, 1984, The University of Iowa by unknown
Proceedings of the Iowa Academy of Science 
Volume 91 Number Article 8 
1984 
Program Abstracts, 96th Session, Iowa Academy of Science, April 
27-28, 1984, The University of Iowa 
Let us know how access to this document benefits you 
Copyright ©1984 Iowa Academy of Science, Inc. 
Follow this and additional works at: https://scholarworks.uni.edu/pias 
Recommended Citation 
(1984) "Program Abstracts, 96th Session, Iowa Academy of Science, April 27-28, 1984, The University of 
Iowa," Proceedings of the Iowa Academy of Science, 91(1),. 
Available at: https://scholarworks.uni.edu/pias/vol91/iss1/8 
This Research is brought to you for free and open access by the Iowa Academy of Science at UNI ScholarWorks. It 
has been accepted for inclusion in Proceedings of the Iowa Academy of Science by an authorized editor of UNI 
ScholarWorks. For more information, please contact scholarworks@uni.edu. 
PROGRAM ABS~RAC~S 
96th Session 



























Abel, B. C. 
Allen, D. J. 
Allen stein, R. J. 
Anderson, D. C . 
Andrews, R. D. 
Axtell, S. C. 
Baringer, D. M. 
Benson, D. M. 
Bernhardt, R. J. 
Bernstein, N. P. 
Betancourt, C. 
Bevington, G. 
Bitzer, R. J. 
Bosch, R. A. 
Bounk, M. J. 
Brown, M. W. 
Burnet, G. 
Burns, T. L. 
Cahill, A. E. 
Camper, J. D. 
Chamberlain, S. 
Chen, L-F. 0. 
Cheong, D.-s. 
Chesley, J. A. 
Choi, K. K. 
Christiansen, J. 
Chumbley, C. 
Cobb, M. L. 
Coker, W. S. 
Coleman, R. W. 
Collison, M. E. 
Cook, J. J. 
Curtis, J. D. 
Cutler, G. II. 
Deyo, M. E. 
Downey, J. C . 
Downs, G. E. 
Dunker, K. F. 
Emerson, C. E. 
Emerson, D. N. 
Engel, J. A. 
Farrar, D. R. 
Finnerty, E. P. 
Fiocchi, J. A. 





















April 27--28, 1984 
'Che University of Iowa 
AUTHOR INDEX (CONTRIBUTED PAPERS ONLY) 
Author Abstract 
Folk, G. E. 
Frest, T. J. 
Garman, G. D. 
Gaume, R. A. 
Gilbert, W. H. 
Gilpin, A. R. 
Godziela, G. M. 
Goodwin, D. C. 
Graupera, K . S . 
Graybosch, R. A. 
Hall, R. B. 
Hamlett, J. M. 
Hammerberg, R. J. 
Hansen, S. E. 
Hatfield, J. D . 
Hauptman, J. M. 
Haut, C. F. 
Heath, L. W. 
Hedges, J. 
Hendrix, S. D. 
Henke, K. J. 



























Hoff, D. B. 
Hollander, P. J. 
Horner, H. T. 
Horton, D. G. 
Householder, F. 
Howard, J. J. 
Howe, R. W. 
Huang, D. D. 
Huffman, D. M. 
Huffman, M. F. 
Hughes, J. H. 
Hungerford, J. 
Hutchins, J. E. 
Iverson, G. K. 
Jayne, E. M. 
Johnson, Q. G. 
Judin, V-P. S. 
Kaplan, R. D. 













Kay, R. T. 
Keimig, T. L. 
Kelly, C. A. 









Kemis, J. R. 55 
Kennell, J. C. 58 
Kilpatrick, P. D. 82 
Kivi, J. T. 89 
Kortge, K. J. 109 
Kuroki, G. W. 84 
Lackney, V. K. 40 
Lampe, R. P. 214 
Lee, C. 186 
Leff, L. G. 102 
Leoschke, M. J. 31 
Lersten, N. R. 54 
Lizotte, P. A. 83 
Mackey, W. C. 20,27 
Marshall, S. A. 104 
McCormick, S. J. 78 
Miller, C. D. 159 
Miller, S . A. 94 
Millie, D. F. 42 
Molseed, J. A. 25 
Morrow , T • A. 1 7 
Nagib, M. E. 117 
Nekola, J. C. 46,47 
Nester, J. E. 41 
Newlon, M. C. 97 
Newman, P. A. 147 
Niehaus, J. C. 176,181 
Nielsen, M. A. 131 
Nikolaidis, N. 125 
Norton, D . C . 4 
Novacek, J. M. 65 
O'Brien, G. E. 183,196 
O'Donovan, M. J. 169 
Okunade, E. L. 85 
Olson, J. R. 105 
Orr, A. R. 60 
Overton, J. M. 165 
Owen, M. D. 161 
Parker, J. 180 
Patterson, J. W. 110 
Perschau, D. J. 185 
Pleasants, J. M. 30 
Poduska, E. L. 155 
Pogge, J. J. 153 
Pollari, G. M. 116 
Author Abstract 
Pusateri, W. P. 
Rakoff, A. C. 
Randel, W. J. 
Reece, W. 0. 
Reich!, C. A. 
Rider, P. E. 
Robertson, T . E. 
Robitaille, P. -M. 
Rodgers, K. R. 
Rogers, F. A. 
Sabri, M. M. 
Samavat, M. R. 
Sampson, P. 
Scherbaum, C. J. 
Schermer, S . J. 
Schissel, J. A. 
Schlorholtz, S. M. 
Schmidt, T. J. 
Schulten, J. A. 
Schwarte, B. S. 
Seager, R. D. 
Searle, G. W. 
Shane, E.C. 
Sheaffer, W. A. 
Shearer, J. 
Shoemaker, R. C. 
Simonian, M. H. 
Simons, M. D. 
Sjolund, R. D. 
Smith, C. 
Smith, D. J. 
Smith, P. A. 
Spurgeon. J. P. 
Staker, R. L. 
Stewart, M. E. 





































(Cont'd on back page) 
1
et al.: Program Abstracts, 96th Session, Iowa Academy of Science, April 2
Published by UNI ScholarWorks, 1984
GENERAL SESSIONS 
I. The El Nino/Southern Oscillation Phenomenon 
and global climate fluctuations 
E. M. RASMUSSON 
Climate Analysis Center, NMC/NWS/NOAA, Washington, 
DC 20233 
The Southern Oscillation is the dominant global 
climate signal on time scales of a few months to 
a few years. At irregular intervals of 2-10 years 
it enters an extreme "low index" stage, character-
ized by major disruptions in the climatic anomalies 
in the middle latitudes of both hemispheres, par-
ticularly during the colder months of the year. 
Meteorologists have known about the Southern 
Oscillation for more than half a century, but its 
crucial relationship with the El Nino episodes of 
warm water in the equatorial Pacific was not rec-
ognized until the 1960's. A theoretical under-
standing of these relationships has begun to emerge 
only during the past few years. 
The general behavior of the El Nil'io/Southern 
Oscillation phenomenon is described. Particular 
emphasis is placed on the large-scale sea-air 
interaction processes of the equatorial Pacific, 
which appear to be the major factor in the per-
sistence and evolution of a warm episode, and the 
nature of the atmospheric "teleconnections" be-
tween the tropical Pacific and middle latitudes, 
which lead to the claimate anomalies over North 
America. The strikingly atypical, unusually 
intense 1982/83 episode is singled out for 
particular attention. 
II. Pliocene Ancestors: progress and prospects 
T. WHITE 
Department of Anthropology, University of California, 
Berkeley, CA 94720 
Progress in the understanding of our Pliocene 
ancestry began in 1925 when Raymond Dart assigned 
the Taung child's cranium from South Africa as the 
type of specimen of Australopithecus. Succeeding 
decades, as Dart predicted, brought more discoveries 
in southern Africa and insured the widespread ac-
ceptance of Australopithecus as a human ancestor. 
The most complete individual of Australopithecus 
yet discovered was found in 1974, just 50 years 
after the discovery of Taung. The 1974 specimen, 
popularly known as "Lucy", helped to define the 
earliest known species of Australopithecus, !· 
afarensis. When described in 1978, A. afarensis 
was only known from Laetoli in Tanzania and Hadar 
in Ethiopia. 
Discoveries made in Ethiopia's Middle Awash Valley 
during a 1981 reconaissance survey led by Desmond 
Clark have pushed our knowledge of human ancestry 
even deeper into the past, beyond the 4-million-year 
mark. The author will present a firsthand descrip-
tion of the 1981 Middle Awash expedition. The 
significance of the discoveries made by this ex-
pedition will be assessed in light of the perspec-
tive that A. afarensis provides on human origins 
and evolution. 
III. NMR: a new frontier in medicine and science 
L. J. NEURINGER 
National Magnet Laboratory, Massachusetts Institute 
of Technology, Cambridge, MA 02139 
The study of matter and energy and their inter-
actions has occupied mankind since the beginnings 
of time. Major progress in this quest for know-
ledge has often been the result of a change in our 
methods of observation. The best known example is 
the discovery and use of x-rays for the benefit of 
mankind. Today nuclear magnetic resonance (NMR) 
has emerged as an exciting new way to analyze the 
human body using powerful magnets and radiowaves. 
Based on long-understood principles of physics, 
NMR is becoming an important method for detecting 
functional and anatomical changes in living human 
tissue. Recent trials with proton NMR imaging 
have demonstrated that it is possible to peer into 
the human body as gently and clearly as we view 
its surface but with even greater specificity and 
sensitivity to physiological changes. 
The second principal NMR capability is to perform 
spectral analysis. NMR spectroscopy requires a 
very strong and uniform magnetic field -- at least 
100 times more powerful than the minimum field 
needed for proton imaging, and 1000 times more 
uniform. Using high field NMR spectroscopy it is 
possible to study the conformation, dynamics and 
interactions of biological macromolecules such as 
proteins, DNA and t-RNA at the single proton level. 
We will present the underlying physical principles 
which govern the NMR phenomenon. Examples will be 
given to illustrate how these principles are 
applied in imaging and spectroscopy and the infor-
mation which is obtained. 
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A. The Precambrian History of Iowa 
R. R. ANDERSON 
Iowa Geological Survey, 123 N. Capitol St., Iowa 
City, IA 52242 
The Precambrian rocks of Iowa range in age from 
Archean (>2500 Ma) to Late Proterozoic (900-570 Ma). 
The northwest corner of the state is part of the 
Archean Gneiss/Migmatite Terrane, which includes 
some of the oldest rocks known on earth (>3000 Ma). 
Most of the remainder of Iowa was sutured to the 
Gneiss/Migmatite Terrane about 1850 Ma during the 
Penok:an_Orogeny. Early Baraboo Interval (1760-1630 
Ma) rifting left Iowa on a passive trailing conti-
~ental mar~in, and a thick sequence of quartzaren-
ites and siltstones were deposited. These rocks 
were deformed and metamorphosed by another continen-
tal collision about 1650 Ma. An extensive suite of 
felsic plutons were emplaced about 1485 Ma, and 
represents the earliest known Middle Proterozoic 
rocks in Iowa. Later rifting, graben development 
and mafic-dominated vulcanism occurred along the ' 
c:ntral North American Rift System about 1100 Ma. 
Rift subsidence and deposition of thick arkosic 
elastic sequences was followed by uplift of axial 
grabens.farming the Iowa Horst. An extended period 
of continental emergence followed, and nonmarine 
deposition on the flanks of the Iowa Horst may have 
persisted into the early Phanerozoic. 
B. The Cambrian System in Iowa 
R. M. McKAY 
Iowa Geological Survey, 123 N. Capitol St., Iowa 
City, Iowa 52242 
Extensive upper Cambrian marine elastic and carbon-
ate strata are present in the Iowa subsurface. 
Principal thickening of the middle Dresbachian-
Trempealeauan interval occurs within the Hollandale 
Embayment. This interval thins adjacent to the Wis-
consin Dome, and Transcontinental and Southeast 
l~ebraska Arches. Thick (>300 m) pre-middle Ores. 
Mt. Simon Fm. strata are noted in eastern Iowa and 
along the SE margin of CNARS. Thinner Mt. Simon 
sequences occur elsewhere, but are absent above PC 
basement highs. Overlying mid. Ores. Eau Claire Fm. 
and equivalents are composed of ss/sltst/sh in the 
east, and pelletal bioclastic lms/dols in the west. 
Late Ores. Galesville Ss thins to zero in central 
Iowa, where equivalent trilobite/glauconite bio-
sparites occur. Ss/sltst/sh dominated Franconian 
strata (Ironton Ss and Lone Rock Fm.) change to 
intraclastic pelletal bioclastic lms/dols and sh 
with sporadic algal biostromes in central and west-
ern Iowa. Trempealeauan St. Lawrence Dol. is wide-
spread. Jordan Ss thins to zero in the southwest 
where post-Mt. Simon Cambrian strata form a thin, 
undifferentiated carbonate sequence. 
c. The Ordovician System in Iowa 
B. J. WITZKE 
Iowa Geological Survey, 123 N. Capitol St. 
Iowa City, Iowa 52242 
Basically uninterrupted Sauk Sequence deposition 
continued from the Late Cam. into the Early Ord. 
Dolomite with minor sandstone, shale, and chert 
characterizes two cycles in the Lower Ord. Prairie 
du Chien Gp (Oneota, Shakopee Fms). After withdraw-
~l of the Early Ord seas, erosion truncated underly-
ing Cam.-L. Ord. rocks. Clastic deposition resumed 
during the Middle Ord. (St. Peter-Starved Rock Ss, 
Glenwood Sh). Later Platteville-Decorah marine un-
its are divided into 3 megafacies: !)eastern carbon-
ate dominated, 2)western sandy-shaly carbonate, 3) 
northwestern shale dominated. As Transcontinental 
Arch source terranes were submerged (late Mid.-early 
Late Ord.), thick marine carbonates were deposited 
in the midcontinent (Galena Gp). Influx of eastern 
Taconic-derived detritus during the Late Ord. dis-
placed carbonate facies westward in Iowa (Maquoketa 
Fm}. The Maquoketa includes 2 megafacies: !)eastern 
s~ale with some carbonate; 2)western dolomite/chert 
wi~h some shale. Red Neda mudstone with ferruginous 
ooids marks the uppermost Ord. in Iowa. Erosion re-
moved up to 40 m of Maquoketa strata in eastern Iowa 
prior to Silurian deposition. 
D. The Silurian System in Iowa 
!L_LW IT ZKE 
Iowa Geological Survey, 123 N. Capitol St., 
Iowa City, Iowa 52242 
Silurian strata, to 150 m thick, are preserved in 
two paleobasins (East-Central Iowa, North Kansas Ba-
sins) and the structural sag that connects them. 
Argillaceous dolomite of early Llandoverian age in-
fills eroded depressions on the Ordovician surface 
and occurs only in eastern Iowa (Mosalem Fm). Mid-
dle Llan. dolomite/limestone/chert strata overstep 
the Mosalem edge (Tete des Morts, Blanding, Waucoma 
Fms). The late Llan.-Wenlockian fossiliferous dolo-
mite/chert sequence (Hopkinton, Scotch Grove Fms) 
records open-marine carbonate deposition across Io-
wa, crinoid-rich carbonate mounds (to 1 km diameter) 
occur in the upper part. The sequence records eu-
static sea level changes that affected carbonate de-
positional patterns. The upper Hopkinton-Scotch 
Grove interval is replaced by cherty limestones (La 
Porte City Fm) in central Iowa. Late Wen.-Ludlovian 
deposition (Gower Fm) occurred in a restricted em-
bayment in eastern Iowa and is characterized by: 1) 
unfossiliferous laminated dolomite (Anamosa facies), 
2)brachiopod-rich mounds (Brady facies), 3)fossili-
ferous mounds and flat-lying strata (Leclaire fac-
ies). Late Sil.-Early Dev. erosion removed much of 
the Silurian sequence in Iowa. 
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E. Devonian of Iowa 
B. J. BUNKER and W. I. ANDERSON 
Iowa Geological Survey, 123 N. Capitol St., Iowa 
City, Iowa 52242 
Middle and Upper Devonian rocks regionally overstep 
truncated Tippecanoe, Sauk, and Precambrian rocks 
across Iowa. The East-Central Iowa and North Kansas 
Basins, prominent structural features during the 
Silurian, also influenced Middle Devonian sedimenta-
tion. Regional expansion of the Middle Devonian is 
recorded by three major depositional cycles: 1) 
transgression of late Eifelian marine and restricted 
marine carbonate facies (Spillville-Otis) from the 
north; 2) deposition of evaporite facies (Wapsipini-
con) with associated solution breccias; and 3) wide-
spread late Givetian open to restricted marine car-
bonates (Cedar Valley). Major structural reorganiza-
tion during the Late Devonian is marked by: 1) 
development of a basin centered across central Iowa 
(Iowa Basin); and 2) early Fransnian erosional trun-
cation of Givetian strata and onlap in southeastern 
Iowa. The Upper Devonian can be grouped into three 
broad northeasterly trending megafacies: 1) gray to 
black shales (New Albany) to the southeast; 2) inter-
bedded carbonate and gray or green shales (Yellow 
Spring-Lime Creek) across central Iowa; and 3) a 
sparsely-fossiliferous, carbonate-dominated, unnamed 
unit with breccia intervals to the northwest. 
F. The Mississippian System in Iowa 
BRIAN I_,_ GLENISTER and B. J. WITZKE 
Department of Geology, The University of Iowa, 
Iowa City, Iowa 52242 
Recent detailed collaborative lithof acies and bio-
facies studies of selected Iowa Miss. sequences, and 
syntheses•of subsurface data suggest new interpret-
ations of facies relationships. Megafossils (espec-
ially brachiopods) and microfossils (calcareous 
foraminifers, conodonts) provide the basis for 
graphic and zonal correlations. Erosional 
unconformities corresponding to abrupt lithic 
changes separate the dominantly marine carbonates of 
the Miss. from the marine Dev. elastics and the 
Penn. coal measures. The maximum thickness of 175 m 
(575') occurs in the NW-SE Appanoose Trough of SE 
Iowa, and in the Massena Basin of SW Iowa. Shallow-
water facies predominate, resulting from approximate 
balance between subsidence and accumulation. Rapid 
lateral facies changes, both depositional and 
diagenetic, are characteristic, and formational 
boundaries are grossly diachronous. Type Gilmore 
City Lms., Eagle City Lms., Maynes Ck. Dol. and 
Wassonville Lms. are partial facies equivalents, 
primarily Kinderhookian. The "Humboldt oolite" 
(upper Gilmore City) is a shoaling-upward shallow-
water partial facies equivalent of the Lower 
Burlington Lms. (Osagean). 
G. Current view of Pennsylvanian System in Iowa 
P.H. HECKEL 
Department of Geology, University of Iowa, 
Iowa City, Iowa 52242 
Recent lithic and micropaleontologic analyses of cores 
at the Iowa, Nebraska and Missouri Geological Surveys 
have clarified Pennsylvanian stratigraphy in Iowa. 
Morrowan sandstone and coal crop out in the Muscatine 
outlier of the Illinois Basin. The Cherokee Group of 
the Des Moines Supergroup comprises 4 new shale, sand-
stone and coal-dominated formations, the lower part of 
which is palynologically Atokan in age. The Marmaton 
Group (upper Desmoinesian) now comprises 11 forma-
tions, 5 of them new, in a cyclic alternation of thin 
marine shale and limestone units and thick terrestrial 
shale and sandstone units. The marine shales contain 
distinctive conodont faunas that allow them to be 
traced accurately via cores around the Forest City 
Basin of southwestern Iowa and adjacent states. Over-
lying Missourian rocks comprise a cyclic alternation 
of 8 thick marine limestone-dominated formations and 
8 thin nearshore to terrestrial shale-dominated for-
mations, which are traced lithically and faunally 
(conodonts, fusulinids) around the Forest City Basin, 
correcting previous miscorrelations. Overlying Vir-
gilian rocks comprise a similar alternation of lime-
stone and shale formations over the center of the 
Forest City Basin, but are not yet studied in detail. 
H. The Jurassic Fort Dodge gypsum beds and 
associated rocks of Central Iowa 
R. D. CODY and G. G. BARD 
Iowa State University, Ames, Iowa 50011 
The Fort Dodge beds occur in small isolated pockets 
in and around the city of Fort Dodge and consist 
chiefly of up to 30' of nearly pure gypsum with 
minor admixed clay, quartz silt-sand, and 
carbonates. At some locations, the gypsum beds are 
overlain by a reddish elastic unit of uncertain 
age. These units lie unconformably on Pennsyl-
vanian shales and mudstones or on Mississippian 
limestones and are covered with Pleistocene drift. 
The gypsum beds are remnants of a more extensive 
evaporite deposit which probably was formed in an 
arid to semi-arid marginal marine basin. On the 
basis of plant spores, these rocks have been 
assigned an Upper Jurassic age. They correlate 
with a subsurface sequence of red beds and gypsum 
in the Michigan Basin to the east and perhaps with 
the Morrison Formation to the west. 
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r. The Cretaceous System in Iowa 
G. A. LUDVIGSON 
Iowa Geological Survey, 123 N. Capitol St., Iowa 
City, IA 52242 
Cretaceous rocks in NW Iowa were deposited on a west-
sl oping unconformity truncating Precambrian to Penn-
sylvanian rocks, with strike-oriented valleys incised 
into SE-dipping Paleozoic strata. Aggradation of 
probable Albian coarse-grained fluvial deposits 
(Nishnabotna Mbr., Dakota Fm.) buried most of the 
paleotopography. By the early Cenomanian, fine-
grained fluvial-deltaic sediments (Woodbury Mbr., 
Dakota Fm.) covered all remnant highlands except the 
Sioux Quartzite Ridge (SQR) in the Minn.-S.D. border 
area. Deposition of late Cenomanian prodelta muds 
{Graneros Sh.) in western Iowa was apparently contem-
poraneous with coarse-grained fluvial deposition 
{Windrow Fm.) in NE Iowa. The early Turonian trans-
gressive maximum reduced elastic influx, permitting 
widespread pelagic chalk deposition (Greenhorn Fm.) 
which overlapped wave-cut terraces on the SQR. Mid-
Turonian regression led to deposition of prodelta 
muds (Carlile Sh.), with local fluvial-deltaic depos-
its (Codell Ss. Mbr., Carlile Sh.) fringing the SQR. 
Cretaceous rocks in Iowa were mildly deformed during 
Laramide tectonism, and post-Carlile units are deeply 
eroded. Younger Cretaceous units may be preserved in 
Lyon County and the Manson Anomalous Area. 
J. The Quaternary System in Iowa 
G. R. HALLBERG 
Iowa Geological Survey, 123 N. Capitol St., Iowa 
City, Iowa 52242 
Our understanding of the Quaternary history and 
stratigraphy in Iowa is in a period of rapid change. 
Classic ideas of the Nebraskan-Kansan sequence, 
which evolved in Iowa, were too simplistic. Their 
correlation was on a conceptual basis unrelated to 
the actual physical stratigraphy. Thus, these terms 
have been dropped from usage; they are being re-
placed by appropriate rock and soil-stratigraphic 
terminology, and referred to undiff. Pre-Illinoian 
time. Wisconsinan and Holocene deposits are under-
going similar scrutiny. The earliest Pre-Illinoian 
glacial deposits are >2.0 Ma. Complex Pre-Illinoian 
sequences indicate multiple glacial and interglacial 
episodes which enped some time after 0.6 Ma. Illi-
noian-age deposi{s consist of glacial sediments in 
SE IA and loess in W IA. During the Wisconsinan, NC 
IA was again glaciated, at ca. 25 ka and 14 ka. 
Loess was deposited over the remainder of the state 
during this same period. Complex cycles of fluvial 
erosion and deposition during the Wisconsinan wholly 
modified the landscape of Iowa. Holocene alluvial 
deposits also form widely-correlative rock se-
quences. Ongoing work is focused on the development 
of a competent rock-stratigraphic framework. 
Loess Hills 
A. Quaternary Geology of the Loess Hills Region 
G. R. HALLBERG, J. C. PRIOR, E. A. BETTIS, III, and 
A. J. LUTENEGGER 
Iowa Geological Survey, 123 N. Capitol St., Iowa 
City, Iowa 52242 
The narrow ridges and steep bluffs which extend in a 
narrow band along the Missouri Valley form the Loess 
Hills region. These bluffs stand in sharp contrast 
to the flat-lying Missouri River floodplain. The 
unique ridge forms are composed of thick accumula-
tions of Late Wisconsinan wind-blown silt {loess). 
Older Quaternary deposits as well as Cretaceous and 
Pennsylvanian-age bedrock outcrop beneath the loess 
in the region. The intricate texture of the topog-
raphy results from the combined effects of eolian 
deposition and fluvial erosion. Unique properties 
of loess allow it to stand nearly vertical when 
exposed. These properties also produce special 
problems: slope instability, severe gullying, and 
high sediment yields. The high relief and rough 
terrain provide slope aspects which vary widely in 
exposure to sun, wind, and moisture. These factors 
have produced unique xeric ecological conditions 
within a mosaic of microenvironments. 
B. Archeology in the Loess Hills 
D. M. THOMPSON, D. W. BENN, and E. A. BETTIS 
Iowa Geological Survey, 123 N. Capitol St., Iowa 
City, Iowa 52242 
Archeologists have organized approximately 12,000 
years of western Iowa culture history into a broad 
sequence of technological adaptations. These pro-
gress from dispersed bands of hunters, to localized 
bands of hunters and collectors, to horticulture-
based societies residing in small village-like en-
claves. Our understanding of site distribution and 
cultures of the Late Prehistoric period greatly 
overshadows that of preceding periods. Recently 
completed archeological and geological studies indi-
cate that regional episodes of Holocene landscape 
change were responsible for alternating preservation 
and destruction of whole segments of the archeologi-
cal record. Owing to the unique geomorphology of 
the Loess Hills, a record of culture history, longer 
and more detailed than suspected previously, has 
been preserved. This record, often buried at great 
depth in valleys, offers a new opportunity to in-
vestigate human adaptations to Holocene environments 
in western Iowa. 
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c. Fossil vertebrates of the Loess Hills 
R. S. RHODES II and H. A. SEHICEN, JR. 
Department of Geology, University of Iowa, Iowa 
City, IA 52242 
The late-Pleistocene mammal fauna of Iowa's Loess 
Hills includes taxa that are now extinct, 
extirpated, or extant. Muskox and collared lemming 
now are associated only with tundra; moose and 
heather vole are boreal; bison and Franklin's 
ground squirrel are prairie species; and 
white-tailed deer and woodland vole are deciduous-
forest ecotypes. These and other species were 
amalgamated into a Wisconsinan parkland. Both the 
mega- and micromammal associations were dominated 
by boreal grazers, but woody vegetation was 
sufficient to support largely boreal, browsing 
species. The scarcity of deciduous forest species 
suggests that hardwoods were rare in the parkland 
ca. 23,000 RCYBP. Forest cover increased around 
14,800 RCYBP and was well established by 10,000 
RCYBP. Gradual loss of tundra and boreal species 
indicates individualistic range adjustments in 
response to deglaciation rather than withdraw! of 
integrated communities. Megafaunal extinction 
coincided with the time of maximum change in the 
micromammal fauna, but small mammals continued to 
adjust their ranges well into the Holocene. 
D. Fauna of western Iowa's Loess Hills 
R. W. HOWE, J. B. BOWLES, J. L. CHRISTIANSEN, 
J. C. DOWNEY AND R. P. LAMPE 
Iowa Conservation Commission, Wallace State Office 
Building, Des Moines, IA 50319 
The Loess Hills of western Iowa have been studied 
intensively during the past 6 years for manmals, 
birds, reptiles, amphibians, butterflies and land 
snails. Results reveal a complex mixture of 
biogeographic patterns, both within and between 
taxonomic groups. No animal species is known to be 
endemic to the Loess Hills. A few species, however, 
occur nowhere else in Iowa. The region harbors a 
rich fauna, including some of Iowa's rarest forms. 
Two major factors are responsible for the presence 
of these special animals: 1) Exposed, west-facing 
slopes and dry loess soils provide suitable habitats 
for western species, primarily from the Great Plains, 
and 2) the irregular topography has permitted rather 
large grassland areas to escape cultivation and other 
serious disturbances. Changes in the Loess Hills 
landscape now appear to be threatening many native 
animal populations, especially the rarest and most 
interesting of these. 
E. The vascular flora of the loess hills 
of western Iowa. 
.:!• ?!• NOVACEK 
348 Manter Hall, Biology Department 
University of Nebraska, Lincoln, NE 68588 
The loess hills of western Iowa are geolog-
ically unique and support a flora not 
found elsewhere in the state. With wester-
ly summer winds constantly sweeping them, 
the southwestern slopes of a typical upland 
loess prairie are directly exposed to the 
hot mid-day sun. This, coupled with the 
loess soil's capacity to dry out quickly, 
creates a truly xerophytic environment. 
As a result, many Great Plains species 
flourish upon the dry loess bluff prairies. 
During the growing seasons of 1981, 1982, 
and part of 1983, all plant communities of 
the prominent loess bluffs were surveyed in 
Plymouth, Woodbury, and Monona counties. 
The flora inventoried, which can be 
considered representative of the entire 
loess hills area, include 496 species from 
83 families.. The study also resulted in 
the addition of 4 new taxa to the state 
flora: Asclepias stenophylla Gray, ~ 
heliophila Mack., Gaillardia pulchella Foug. 
and Solidago mollis Bartl. 
F. Conservation programs and needs for the Loess 
Hills of western Iowa: an overview. 
D. M. ROOSA 
State Preserves Advisory Board, Wallace State Office 
Building, Des Moines, IA 50319 
The Loess Hills of western Iowa represent a unique 
landform that provides requisite habitat for a 
variety of rare plants, rare animals, and for a 
considerable amount of the prairie remaining in the 
state. The State Preserves Advisory Board has spon-
s·ored studies in this landform in recent years in an 
attempt to determine their biotic significance, to 
assess conservation needs, and to provide base-line 
information for future studies. The Iowa Natural 
Areas Inventory has delineated the community-types 
and has located the most significant prairies. The 
Nature Conservancy has purchased a large tract and 
has established a "registry program". The Iowa 
Natural Heritage Foundation has evolved a protection 
program in the central portion, and the various 
County Conservation Boards have purchased land or 
accepted gifts of land. There is a need for coor-
dination of these programs, for increased awareness 
of this landform by the public, and for governments 
to increase protection efforts. 
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1. A preliminary study of the mycoflora of rice 
seeds from a processing plant in Arecibo, Puerto Rico 
C. BETANCOURT AND M. CABALLERO 
University of Puerto Rico, Department of Biology, 
Mayaguez, Puerto Rico, 00708 
The mycoflora of rice seeds (Oryza sativa L. var. 
Mars) was studied. The seeds were stored in a silo 
of a processing plant in Arecibo, P.R. The tempera-
ture and the relative humidity inside the silo ranged 
from 70-720C and 12-15%, respectively. 
Of a total of 200 seeds tested, 50% were pre-treated 
with Vitavax 200. The sample was disinfected in a 
1% solution of chlorine for 10 minutes and sowed in 
petri dishes with P.D.A. in sets of 5 seeds each. 
They were incubated at 28 C during five days in a 
growth chamber with a cycle of 12 hours illumination 
in N.U.V. light and 12 hours darkness. 
The following species were found: Alternaria pad-
wickii., Curvularia lunata., .£• spicifera., Fusarium 
heterosporum., !.• moniliforme., Helminthosporium 
oryzae and Nigrospora oryzae. 
2. A morphological mutant of the germ tube of 
Puccinia coronata induced by nitrosoguanidine 
M. D. SIMONS and G. A. SCHULER 
A..~S, U.S. Dept. of Agriculture, Department of 
Plant Pathology, ISU, Ames, IA 50011. 
Urediospores of Puccinia coronata Cda. from 
cultivated oats (Avena sativa L.) were immersed 
in a 0.01% solution of the mutagenic chemical N-
Methyl-N'-nitro-N-nitrosoguanidine in light oil 
for 1 hr. After several rinses in oil, the spores 
were applied to leaves of a susceptible oat 
cultivar, resulting in about 1/20 as many uredia 
as appeared on controls. Germination percentage 
and growth rate of germ tubes of a few cultures 
derived from these uredia were markedly below 
untreated controls, but most seemed normal. One 
of the latter showed a striking morphological 
mutation that was expressed by the germ tube 
growing in a series of bends or kinks with short 
side spurs, as opposed to the normal germ tube, 
which is nearly straight or gently curved. This 
culture originally had no clear-cut differences 
from untreated controls in virulence pattern on 
32 differential oat cultivars. After several 
generations of vegetative reproduction and sub-
culturing, the altered morphology of the germ 
tubes remained unchanged, but some sub-cultures 
varied in virulence. 
3. Enhancement of sexuality in Sphaeronaemella 
helvellae. 
VAKIL!, N. G. 
Iowa State University, 411 Bessey Hall, Aines, Iowa 
5001l 
Sphaeronaemella helvellae, a fungicolous fungus, has 
a bipolar heterothalic sexuality but crosses of com-
patible homokaryons were erratic in perithecia pro-
duction. Some ascogenous field isolates were con-
taminated with a Xanthomonas sp. A mixture of this 
bacterium with compatible conidia of homokaryons 
when plated on agar medium shortened incubation 
period and greatly increased the number of peri-
thecia produced. The bacterial exudate, or a fil-
trate of 24-hour-old broth culture, when sterilized 
without heat, was more effective than the bacteria-
conidia mixture, but when sterilized by autoclaving 
it inhibited perithecia development on agar medium. 
The bacterial exudate facilitates crossing strains 
of the fungus for mycopathogenicity studies. 
4. Seasonal populations of nematodes attacking 
maize. 
D. C. NORTON 
Dept. of Plant Pathology, Seed and Weed Sciences, 
Iowa. State University, Aines, Iowa 50011 
A population study of plant-parasitic nematodes in 
the maize rhizosphere was performed in sandy soil in 
Lee County, Iowa. Each of six experimental units 
consisted of two rows 9.1 m long and 76 cm apart. 
Pioneer Brand 3382 was planted on May 8, 1982. Soil 
samples were taken from the top 20 cm in the rhizo-
sphere of ten plants per experimental unit. Six 
samplings were made from May 8 to September 21. 
Juveniles dominated most species populations at most 
samplings. The total population of Longidorus 
breviannulatus peaked in June and declined there-
after. No Jl and J2 stages were recovered at plant-
ing, but J3 and J4 stages and adult females were re-
covered indicating that these latter were the over-
wintering stages. Jl stage was not seen after July 
22, J2 declined after July 22, and J4 generally de-
clined over the season. This would seem to support 
the one generation per year concept because younger 
stages did not appear as the season progressed. In 
contrast, Xiphinema americanum peaked in August. 
Jl-J3 were the only stages found at planting. Ma-
ture females predominated in late September. 
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5, Genetic variation, polymorphism, and adaptation 
in the populations of higher fungi. 
Q.. ~. HUFFMAN 
Central College 
Pella, Iowa 50219 
Evidence of polymorphism in the fungus Puccinia 
recondita f.sp. tritici (Eriks. and Henn.) Rob. 
ex Desm., the incitant of leaf rust of wheat, is 
used to suggest a mod~! for higher fungi generally 
in explaining seasonal, geographical and ecological 
adaptation in prevalence and distribution of 
genetically different strains. 
6. Plastome groupings in the genus Glycine. 
R. C. SHOEMAKER, R. G. PALMER AND A. G. ATHERLY 
Department of Genetics, Iowa State University, 
Ames, Iowa 50011 
Chloroplast DNA was isolated from cultivars and 
Plant Introductions of soybean (G. max), as well 
as from Plant Introductions of G. soja and G. 
gracilis. We digested the ctDNA with restrict-
ion endonucleases Ava I, Cla I, BamH I, Eco R I, 
and Xho I. After electrophoresis we compared 
restriction fragment patterns and catalogued the 
cultivars and Plant Introductions according to 
their association with characteristic restrict-
ion fragment patterns. The enzymes Cla I and 
Eco R I each allowed us to resolve three types 
of ctDNA. The enzymes Ava I, BamH I, and Xho I 
did not distinquish any differences in the 
plastid DNAs. Studies of this type will pro-
vide much needed information about the degree 
of cytoplasmic uniformity within the genus 
Glycine, and particularly, among the cultivars 
of the soybean. 
7. Quantification of spontaneous mutation rates 
in barley and soybeans 
§..f. WEBER, K.J. FREY, and A.R. CAMPBELL 
Iowa State University, Agronomy Dept., Ames IA 50011 
Sixty-two sublines from each of three varieties of 
barley (Hordeum vul are L.) and four varieties of 
soybean (Glycine max L.) Merr.) were tested for 
variation in performance for quantitatively and 
qualitatively inherited traits. The sublines 
within each variety (family) represented six 
successive generations of progeny in a dichotomous 
scheme, beginning with a single self-fertilized, 
genetically homozygous individual. All sources of 
genetic contamination were controlled such that 
only mutation would contribute to the genetic 
variance among sublines within a family. Detailed 
measurements were made for nine traits in each 
family in replicated field experiments. Rates of 
spontaneous mutation were calculated on the basis 
of number per 100 gametes per trait. 
8. Anther development in two male-sterile 
mutants of Glycine max (soybean). 
R. A. GRAYBOSCH and R. G. PALMER 
Dept. Genetics, Iowa St. Univ. Ames, Iowa, 50011 
To date, six non-allelic genie male-sterile 
mutants have been reported in Glycine max (soy-
bean). We are presently investigating the pheno-
typic effects of two of these, ms2 and ms4. Male-
steril ity in the ms2 system is the resu..,.-r-of 
abortion at the tetrad stage of microsporogenesis. 
Abnormal development of the tapetal layer is associ-
ated with tetrad generation. Tapetal anomalies 
first appear during the meiotic stage of micro-
sporogenesis and include: excessive vacuolation, 
swollen endoplasmic reticulum, a dense and occluded 
cytoplasm, and irregular cell shape. Microspore-
wall formation is initiated, but it does not progress 
beyond the deposition of a rudimentary exine. The 
callose layer that encloses the tetrads does not 
dissolve. In ms4 homozygotes, male-sterility 
results from failure of postmeiotic cytokinesis. 
A four-nucleate structure (coenocytic microspore) 
is formed. These cells develop a pollen-like wall. 
Subsequent development is variable. Degeneration 
or engorgement with starch and lipids may result. 
Internal wall formation often occurs, resulting in 
production of pollen-like cells. Evidence 
suggesting participation of these cells in polli-
nation is discussed. 
9. Analysis of variation in foxtail millets. 
B. C. ABEL and K. J. FREY. 
Agronomy Department, Iowa State University, Ames, IA 50011 
One-hundred·-twenty-five Indian lines from the foxtail 
millet [Setaria italica (L.) Beauv.] collection main-
tained at the North Central Regional Plant Introduction 
Station, Ames, Iowa, were studied. High absolute value 
correlations were found within two groups of traits: 
leaf width, panicle length, and panicle width, and test 
weight, harvest index, and heading date. Indices were 
constructed for each of these two groups, combining 
traits within each group into a single measurement. 
These two indices and two additional traits, plant 
height and one-hundred seed weight, were all uncore-
lated, signifying that each were measuring independent 
plant characteristics. Plots of the uncorrelated 
indices and traits revealed that lines collected from 
like geographical locations clustered together. Similar 
clustering occurred when plant types were considered. 
Principal component analysis of the traits confirmed the 
grouping of correlated traits into indices. It also 
indicated approximately identical clustering by geo-
graphical location and plant type. 
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10. Maintenance energy requirements of feedlot 
steers during winter: An energy balance approach 
D. J. SMITH and S. E. Taylor 
Iowa State University, 117 Agronomy, Ames, IA 50011 
A detailed evaluation of energy requirements for 
cattle under cold and windy conditions is presented. 
Subjected to cold, wintery conditions, cattle will 
require more energy input to maintain body 
temperature (Tb). Through an energy balance 
analysis using an idealized model of Black Angus 
cattle, the metabolic rate (M) needed to maintain Tb 
is estimated by iterative techniques. Cattle of 
chosen weights are subjected to four selected 
environments typical of areas at 40°N latitude on 
December 22. Four COilDllOn feedstuffs: alfalfa hay, 
alfalfa silage, corn silage, and oat hay are 
considered in developing energy (kg of feed) 
requirements for cattle in each environment. 
Metabolic increase with a decrease in air 
temperature and also an increase in wind speed at 
constant temperature is described by simulation 
methods. Both young and old cattle need 
supplements of higher energy feeds (corn grain, 
soybean meal) under cold, dry, and windy conditions 
during winter. On the average, cattle not sheltered 
during cold weather may require 37% more energy. 
11. Geostatistical analysis of corn yield on a 
reclaimed mine soil. 
H.M. van Es, S.J. Henning, M.L. Thompson, and 
R. Horton. 
Dept. of Agronomy, Iowa State Univ., Ames, IA 50011. 
Porosity studies on a reclaimed mine soil revealed 
that the reclamation process significantly reduces 
the macroporosity_. Because internal drainage and 
infiltration capacity are greatly affected by this 
change in pore size distribution, corn yields are 
depressed compared to unmined soils. In addition, 
landscape position affects yield by controlling 
run-on and run-off of moisture. Spatial analysis 
by the method of geostatistics was conducted on corn 
yields on a reclaimed mine site in SE Iowa. Geosta-
tistics is a statistical tool that describes the 
variability of a variable in space and uses this 
information to interpolate to unsampled points. The 
method allowed us to identify critical regions and 
correlate corn yields with relative landscape posi-
tion and the reclamation process itself. In addi-
tion, using geostatistics, important information was 
acquired for design of experiments on reclaimed mine 
land. 
12. Spatial variability of soil-water tension in 
plowed and no-till plots. 
J. M. HAMLETT, R. HORTON and N. A. C. CRESSIE 
207 Davidson Hall, Iowa State University 
Ames, Iowa 50011 
Spatial analyses methods (geostatistical analyses) 
were used to assess the variability of soil-water 
tension for plowed and no-till plots in central 
Iowa. Researchers are finding that many soil 
physical properties have spatial dependence which 
is not accounted for using classical statistical 
analyses, thereby potentially invalidating such 
studies. 
Soil-water tensions were measured at the 15, 30, 
45, and 60 cm depths during 1983 and were found to 
vary spatially and with time and tillage. The 
no-till plot generally had lower and less variable 
tension than did the moldboard plowed area. As 
the soil dried, the mean water tension and coeffi-
cient of variation increased for both tillages. 
Variogram analyses indicated changing spatial 
dependence for both treatments, with a greater 
spatial structure at lower tensions. Based on 
these measurements, the number of tensiometers 
needed to assess field soil-water tension within 
specified tolerances may be better determined. 
13. Frequency of polyembryony and polyploids from 
male-sterile (ms7) soybean (Glyeine max.) 
L.O. CHEN, H.E. HEER and R.G. PALMER 
Department of Agronomy, Iowa State University, 
Ames, Iowa 50011 
Genetic male-sterile soybean obtained from homo-
zygous recessive ms1 plants were studied for frequen-
cies of polyembryony and polyploids from six differ-
ent source populations: Ames ms1 (Ams), North 
Carolina ms1 (NCms), Tonica ms1 (Tms), Urbana ms7 
and F4 seed obtained from the cross of ms1 to two 
chromosome interchange lines (Ams X Clark T/T and 
Urns X KS-172-11-3). In general, the frequencies of 
polyembryony ranged from about 2% to 4% except a low 
0.1% in F4 seed from Urns X KS-172-11-3. Frequencies 
of polyploids among the abnormal seedlings in these 
six sources varied from 6.8% in Urns X KS-172-11-3 
LO 66.7% in Tms. On average, the frequency of obtain-
ing polyploid individuals from monoembryonic 
seedling was 1.2% • Chromosome number of these 
seedlings varied from 20 to 200. Variation of the 
frequencies of polyembryony and polyploids among 
these ms1 progeny suggested that the mechanism(s) 
controlling the characters of polyembryony and 
formation of polyploids was associated with the ms1 
gene and may be affected by other genes or environ-
mental factors. 
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14. Correlation between regional and experimental tests 
on the effect of brown stem tot of soybean in Iowa in 
1983. 
TACHIBANA, H., and J. D. HATFIELD. 
USDA-ARS, and Dept. of Plant Pathology, Seed and Weed 
Science, Iowa State University, Ames, IA 50011. 
Development of brown stem rot (BSR) resistant soybeans 
in Iowa to date has depended upon widespread multiple 
location tests. The current goal is to develop a 
maturity group I resistant germplasm or line adapted to 
northern Iowa. Because several major diseases occur in 
the area, fields with and w/o the diseases were 
identified and used for test plots in 1983. Diseases 
included BSR, PHYTOPHTHORA root rot, iron-chlorosis, 
and soybean cyst nematode. Different soybeans with and 
w/o resistance to these problems were tested to 
identify possible interacting field resistance. 
Results indicated effectiveness of the different 
resistance was limited to its adapted environment. BSR 
was a common problem to all test plots, including land 
that had been in oat, corn, oat, and soybean 
rotation. BSR incidence and severity were highest in 
northern Iowa. Significant yield reduction was 
detected with BSR only under natural conditions in the 
north. In central Iowa statistically significant yield 
reduction was not detected under natural conditions but 
occurred only in an experiment with moisture 
controlled. 
15. Use of narrow rows and high populations to 
decrease the effect of PHYTOPHTHORA root rot in 
soybeans. 
HATFIELD, J. D., and R. TACHIBANA. 
Department of Plant Pathology, Seed and Weed Science, 
Iowa State University, Ames, IA 50011. 
Based upon field observations of Phytophthora root rot 
incidence and soybean yield in narrow vs wide rows in 
a chisel plow conservation tillage study in 1983, it 
was hypothesized narrow rows or possibly higher 
populations of plants have buffering affect against 
losses to the disease. In an experiment under severe 
disease test conditions, susceptible 'L-4404' soybeans 
produced significantly higher yields at high 
population and narrow rows; whereas, a resistant 
soybean 'BSR 201' yi.elded no different between.high 
and low popu1ations. The latter yielded significantly 
higher in narrow than in wide rows. Row widths were 
35 and 70 e111., and h~gh and low populations were 
746,742 and 497,827 seeds/ha in 35 cm rows and 560,055 
and 373,370 seeds/ha in 70 cm rows. This study 
confirms field observations of higher population of 
soybean provide higher yield than low population when 
severe Phytophthora rot occurs. 
ANTHROPOLOGY 
16. Models of Mill Creek midden accumulation: 
implications for future research. 
D.C. ANDERSON 
Eastlawn, University of Iowa, Iowa City, Iowa 52242 
Researchers in the 1950s viewed the deep Mill Creek 
village middens as tell-like deposits resulting from 
intensive occupations over relatively long periods 
of time. This view persisted for the next two de-
cades and provided the basis for the investigation 
of climatic, environmental, and cultural change. In 
1973 Baerreis and Alex (1974) proposed an alternate 
model arguing that the middens developed as a result 
of the aboriginal practice of banking earth against 
house walls in conjunction with cycles of abandon-
ment and subsequent reoccupation of village sites. 
This paper discusses these two models in the light 
of findings at the Brewster site and arrives at the 
following conclusions: (1) while the time of occu-
pation at Brewster may be considerably shorter 
than earlier believed, the "tell hypothesis" best 
fits the available data; and (2) a better under-
standing of Mill Creek culture process can be ob-
tained by adoption of a composite model which en-
compasses a variety of site types. 
17. 
Evidence for cultural change and continuity in 
eastern Iowa prehistory: 8000 B.C. to 1000 A.D. 
The University of Iowa, Department of Anthropology 
Iowa City, Iowa 52242 
This paper presents evidence for cultural change and 
continuity in the subsistence/settlement strategies 
employed by hunter-gatherers occupying eastern Iowa 
through the Archaic and Woodland periods. These evi-
dences are derived from the analysis of lithic tools 
and debris recovered from archaeological sites in the 
Wolf Creek valley, central Iowa. Tool assemblages 
from Early and Middle-Late Archaic sites suggest lit-
tle site specialization, while many Woodland sites 
seem to emphasize hunting activities. Raw material 
types identified suggest high mobility in the Early 
Archaic, lower mobility in the Middle-Late Archaic, 
and extensive group interaction and possibly high mo-
bility in the Late Woodland. While territorial ran-
ges seem to constrict through the Archaic period, the 
Woodland peoples probably maintained rather broad and 
flexible territories. The density and complexity of 
sites attributed to these periods suggests an ever in-
creasing intensity of exploitation of the study area 
and possibly a marked increase in overall population 
through time. 
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18. Why study skeletal remains--what a physical 
anthropologist can learn. 
SHIRLEY J. SCHERMER 
University of Iowa, Iowa City, Iowa 52242 
This paper will present an overview of the analysis 
of human skeletal remains. In the past decade physi-
cal anthropologists have extended their scope beyond 
description into the realm of hypothesis testing. 
The techniques and analytical procedures frequently 
used include osteometrics, radiography, analytical 
chemistry, high resolution microscopy, and the ap-
plication of univariate and multivariate statistics. 
From the study of bone, physical anthropologists can 
gain insight to nutritional status, diet, disease 
processes, biological responses to environmental 
stress, aging, and factors affecting mortality and 
life expectancy. 
19. Recent archaeological investigations in south-
eastern Iowa. 
J.L. THELER 
Office of the State Archaeologist, Eastlawn, Uni-
versity of Iowa, Iowa City, IA 52242. 
Site reconnaissance and testing on a 22 km right-of-
way corridor for the Iowa Department of Transporta-
tion in Washington County, Iowa, is described. The 
survey identified 53 prehistoric sites lying par-
t~ally or wholly within the corridor. Twznty-seven 
sites were re-plowed, subdivided into 5 m units and 
systematically collected, permitting an accurate de-
finition of site boundaries, and delineation of dis-
crete intrasite activity areas. Testing was con-
ducted at 16 Archaic and Woodland stage sites found 
to have undisturbed subsurface cultural material. 
The sites include a predominance of lithic reduction 
stations and short-term campsites. One of these, a 
Late Woodland habitation area containing Maple 
Mills-like pottery, has an intact unplowed midden 
from which carbonized maize was recovered. The ar-
chaeological research on this project will provide 
detailed information on Archaic and Woodland stage 
occupations in uplands, and secondary and tertiary 
stream systems away from major valleys in the 
region. 
20. The placenta: the celibate sibling 
W. C. Mackey and N. Coney 
Iowa Wesleyan College, P.O. Box 369 
Mt. Pleasant, Iowa 52641 
The human placenta is in a unique position in 
regard to sociobiological theory. The human 
placenta is unequivocally a manifestation of the 
human genotypei yet its form and function are 
independent of socio-cultural symbols and 
socialization traditions. Consequently, 
predictions of the placental biogram generated by 
sociobiological theory -- which are validated by 
empirical reality -- would be without competing 
explanations from a socialization-tradition (tabula 
rasa) paradigm. Sociobiological theory predi~ 
that placental strategies would develop a placental 
metabolism and biogram which would minimize 
maternal deaths at the expense of fetal deaths. An 
empirical test supports the sociobiological theory. 
21. PARADIGM shifts, scientific revolutions and the 
unit of scientific change: Towards a post-Kuhnian 
theory of scientific development 
P. C. L. TANG 
Grinnell College, Grinnell IA 50112-0806 
One of the central problems arising from Kuhn's 
theory of scientific development is the problem 
of generality. Is the theory applicable to all 
of science, including both the natural sciences 
and the social sciences? I believe the answer 
to this question is no. I shall argue that this 
negative answer is due not to the nature of the 
various sciences themselves but to the nature of 
Kuhn's theory and, in particular, its local and 
reductionistic perspective. 
I then take the first steps toward the 
construction of a more global and pluralistic 
theory, one that considers the development of 
significant episodes in the history of sciences 
other than physics and chemistry. Drawing upon 
the history of genetics, the history of anthro-
pology, and the history of psychology, I identify 
three types of paradigm shifts and conclude by 
providing a brief, general overview of, and 
justification for, such a post-Kuhnian theory. 
22. Social service delivery systems in Saudi Arabia 
and its adequacy. 
M. M. Sabri 
King Saud University, College of Agriculture, 
Department of Agricultural Economics and Rural 
Sociology, Riyadh, Saudi Arabia, 11443 
Rapid development in Saudi Arabia has created an 
urgent need for social services. This study 
focused on identifying social service institutions 
and determining their adequacy. A random sample 
of 52 institutions were visited and interviews 
were conducted using a developed interview schedule. 
The study revealed that each institution was found 
to be conscientiously carrying out its mission 
as it perceived it, many were operating under 
conditions of hardship in terms of staffing and 
resources. 
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23. Cultural 
comport.Lien t 
Expectation as a determiner of kava 26. Japanese emigration to Brazil: 
capital, information, and migration theory. 
CHRISTOPHER SMITH 
University of Iowa 
Iowa City, Iowa 52240 
Kava, a ceremonial drink used by members of 
a number of societies in the Pacific, is 
derived from the root of Piper methysticum 
Forst. The pharmacologic effects of kava 
appear to be the same everywhere it is used. 
However, behavior associated with kava 
ingestion varies considerably. For example, 
use of kava by Polynesians leads to passive 
and e..~otionally muted behavior while 
consumption of the same drug by Samo men in 
Papua New Guinea produces loud and sexually 
aggressive behavior. This paper examines 
kava-induced comportment in five distinct 
Pacific societies. Comparison of these five 
case examples will show that cultural 
expectation and learning largely determine tl 
comportment of users. 
24. Town centennials; cases of modern folklore 
H.J.KUEHNE and J.A.SCHISSEL 




The paper reports a study of ten centennial 
celebrations in NW Iowa and NE Nebraska during the 
sunmer of 1983. The piece describes co11111on 
elements in the organization, preparations and 
events of the ten celebrations. The centennial 
phenomenon suggests that folklore (oral tradition) 
is alive and well. 
25. Homestead abandonment patterns in 
Jefferson County, Nebraska 
J.A. Molseed 
Department of Anthropology, University 
of Iowa, Iowa City, Ia. 52240 
Farm homestead abandonment patterns were 
examined in a Nebraska county for evi-
dence of rural population reduction as 
a function of technological changes in 
farming. The hypothesis that irrigation 
technology results in fewer but larger 
farms cannot be supported by findings. 
A positive coorelation does exist between 
abandonment patterns and distance to a 
central market community. 
The University of Iowa, Department of Anthropology 
Iowa City, Iowa 52242 
Steps are taken toward the construction of a common 
theoretical framework for the anthropological study 
of international migration. The utility of two basic 
models is assessed. The first treats host and donor 
societies as levels of the. independent variable, 
which is environment. Dependent variables are the 
cultural behaviors of the migrants measured at two 
points in time and space. The second migration model 
makes no conceptual separation of host and donor 
societies. Instead, the entire migration is defined 
as a system of nested networks, and the migration 
process is understood by reference to connections 
between societies. This approach calls for identi-
fication of actors in the migration at private and 
state levels, and calls for examination of the inter-
national networks that these actors construct to ac-
complish, facilitate or restrict migration. I argue 
that these networks carry information and capital, 
key determinants of migration flow. Several bodies 
of data from the emigration of Japanese to Brazil 
are discussed, including state level actions and 
patterns of selectivity among contemporary Japanese 
emigrants to Brazil. 
27. 
The role image of the American father: an 
examination of a media myth 
Randal Day and Wade C. Mackey 
Dept. of Child Development and Family Relations 
Pugsley Hall. South Dakota State University 
Brookings. South Dakota 57007 
A lack of correspondence exists between the image 
of the American male as a father-figure and field 
data gathered·on man-child interaction. The imagery 
of the U.S. father-figure is examined in two time 
frames demarcated by the mid-1970's. In the earlier 
intervals. both media protrayal. exemplified by 
SATURDAY EVENING POST cartoons• and "co1wentiona 1 
wisdom" depicted American men as incompetent or 
irrelevant as child caretakers. In the later 
interval. the men were presumed to be potentially 
useful; yet were thought to be failing to meet that 
potential appropriately. Field observations (N = 
49.154 children) in the U.S. and 17 other cultures 
indicate high levels of man-child interaction. With 
U.S. data being typical. not aberrant. It is 
suggested that the portrayal and incorporation of 
the image of the "indifferent" or "underutilized" 
father-figure is part of the U.S. socialization 
process. Since humor is one societal mechanism 
that perpetuates symbolic systems. suggestions 
are given as to why men are portrayed in this 
negative light. 
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BOTANY 
28. Vegetation and grazing in coastal Chile 
E.A. UGARTE, D.C. GLENN-LEWIN and J. ARRIAGADA 
Botany Department, Iowa State Univ., Ames, IA 50011 
The parkland vegetation of the Hualpen peninsula is 
transitional between the central sclerophyllus 
region and the southern deciduous forest of Chile. 
Fog forests reach maximum development in ravines. 
Uplands are occupied by grasslands usually managed 
for cattle grazing. A portion was sampled with the 
objective of characterizing vegetation development 
after release from grazing in 1969. Using the 
Braun-Blanquet technique, 9 communities were differ-
entiated and mapped. Ordination showed that distur-
bance (or release) and topographic moisture were the 
principal axes of variation. The magnitude of 
vegetation change was more pronounced in the mesic 
sector of the gradient. The European and American 
approaches were complementary for determining 
communities and for inferring the main gradients 
which determine vegetation structure. 
29. Extrafloral nectaries and ant protection in 
Cassia fasciculata. 
C.A.Kelly 
Department of Botany, University of Iowa, Iowa City 
Iowa, 52242 
Cassia fasciculata is a temperate annual which has 
extrafloral nectaries at the base of its leaf 
petioles. These nectaries are visited by ants, 
presumably for the nectar secreted. Previous 
work has demonstrated that ants act as an anti-
herbivore defense for plants with extrafloral 
nectaries. Control and ant excluded plants were 
established at three sites in Johnson County, Iowa. 
Herbivory levels, herbivore densities, ant densities 
and fruit and seed production were quantified for 
the entire summer growing season for both treatments. 
Although there was a significant difference 
between treatments in the number of fruits 
produced at one site, there was no significant 
effect of ant presence on seed production at 
any of the sites. These results indicate that ants 
are not protecting Cassia fasciculata from 
herbivores. 
30. Bumblebee visitation of a hummingbird flower: 
Reward economics and floral choice 
PLEASANTS, J.M. and N. M. WASER 
Dept. of Botany, Iowa State Univ., Ames, IA 50011 
Flowers visited by different types of pollinators 
are known to have different syndromes of character-
istics (color, odor, nectar production, etc.). It 
is commonly believed that pollinators have innate 
preferences that attract them to flowers with the 
appropriate syndrome and discourage them from visit-
ing flowers with other syndromes. In the summer of 
1981 we observed bumblebee queens visiting Ipomopsis 
aggregata, a typical "hummingbird" flower. This is 
the only time this has occurred in over a decade of 
observation. Bumblebee tongues are shorter than the 
corolla depth of.!.· aggregata flowers. In 1981, 
however, the standing crop of nectar was abnormally 
high allowing bees to reach the nectar column. The 
rate of energy intake from .!.· aggregata was similar 
to what would be obtained from available "bee" 
flowers. Quantification of foraging behavior showed 
that no marked inefficiency resulted from visiting 
red flowers that lacked odor cues. These results 
suggest that floral choice is based primarily on 
reward rather than built-in preferences. Bees 
appear to be sampling the full range of the floral 
environment and will cross syndrome lines if the 
economics are right. 
31. The response of shooting star, Dodecatheon 
meadia, to spring prairie fire 
M.J. Leoschke and D.C. Glenn-Lewin 
Department of Botany, Iowa State University, 
Ames, Iowa .50011 
Spring burning of tallgrass prairie is a common 
management practice. Shooting star, Dodecatheon 
meadia, is a spring flower that occurs in part 
of the tallgrass prairie. An investigation was 
conducted in 1982 and 1983 at Clay Prairie State 
Preserve and Hayden Prairie State Preserve to 
assess the life history/morphological response 
of shooting star to spring prairie fire. In order 
to determine the effect of fire on the reproductive 
potential of shooting star populations, flower 
number per plant, standing crop, scape height, 
phenology, and the number of seeds per capsule 
were monitored. 
32. The effect of burning on soil lichens of a 
sand prairie. 
J.A. SCHULTEN 
Biology Dept., Coe College, Cedar Rapids, IA )2402 
The Big Sand Mound Preserve contains a sand prairie 
community with a rich assemblage of soil lichens. 
On March 15, 1983, a section of the prairie expe~ 
ienced a controlled buni for the purpose of minimiz-
ing invasion of hardwoods and Juniperus. Following 
the buni I set up j permanent quad.rats to monitor re-
covery or death of lichen colonies. After 6 months 
of measurement, the colonies in 3 quadrats were 84~ 
intact. Colonies in the other 2 quadrats had broken 
up too much to measure. By Oct. 23 there were exten-
sive patches of green squamules in some areas, though 
most of the former lichen colonies had not yet recov-
ered. 
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33. The effects of drouth on a prairie 
D. M. BARINGER 
Wildflowers from Natures Way, R. R. 1, Woodburn, IA 
The effects of a prolonged drouth on a prairie in 
south central Iowa are profound. The resulting 
effects on seed production are severe. The amount 
of seed reduction of each species affected is 
directly related to whether the plants mature 
at the time of the beginning of the drouth, during 
the drouth, or after the rains start ending the 
drouth. 
34. Botanical accomplishments of the Iowa Natural 
Areas Inventory: a two year report. 
w. P. Pusateri 
Iowa Conservation Commission, Wallace State Office 
Building, Des Moines, IA 50319 
In January, 1981, the Iowa Natural Areas Inventory 
began as a joint venture between the Iowa Conser-
vation Commission and The Nature Conservancy. It's 
goal was to document and set preservation objec-
tives for rare plant and animal species and natural 
communities found in Iowa. Now, after two years, 
the INAI is a functional program within the State 
Parks section of the ICC. A wide variety of bot-
anical accomplishments have been achieved. These 
include: the establishment of a list of species 
whose status is considered rare or uncertain; the 
systematic search of herbaria; the rediscovery of 
several plants thought extirpated; the discovery of 
several species new to the state; cooperation, 
planning, and implementation of several natural 
history forays with the State Preserves Advisory 
Board; and the development of a network of infor-
mation exchange between the INAI, the academic 
community, and naturalists. This network is 
instrumental in the establishment and maintenance 
of the botanical data base which facilitates 
preservation and research needs. 
35. 6-arninolevulinic acid synthesizing 
enzymes need a RNA moiety for activity. 
D. D. HUANG and W. Y. WANG 
Department of Botany, University of Iowa, 
Iowa City, Iowa 52242 
J-aminolevulinic acid (ALA) , the first 
committed intermediate of chlorophyll 
biosynthetic pathway, is synthesized from 
glutamate and is the limiting factor of 
the chlorophyll pathway. The enzymes which 
are responsible for the formation of ALA 
require ATP, Mg2+ and NADPH as cofactors 
for activity. It was found that the 
activity of the ALA synthesizing enzymes 
was inhibited by RNase and this inhibition 
was blocked if a specific RNase inhibitor, 
placental RNasin, was added to the enzyme 
mixture beforehand. We demonstrated here 
that RNA is indispensable for the activity 
of ALA synthesizing enzymes. 
36. Growth rates of suspension cultures of 
plant eel Is on fl lter-sterl I I zed or 
autoclaved media containing sucrose. 
glucose or fructose. 





University of Iowa, 
Suspension cultures of Streptanthus 
tortyosus grow at different rates when 
supp I I ed w Ith sucrose. g I ucose or fructose 
as a carbon source. The sterilization of 
these sugar-containing media by autoclaving 
resulted In a lower rate of growth when 
compared to controls which were fl lter 
steril I zed. Media containing fructose or 
glucose + fructose were toxic to these 
eel Is if autoclaved at a temperature of 127 
0 c for 15 minutes, or for 60 minutes at 121 
0 c. The toxicity appears to be due to a 
heat-Induced toxic breakdown product of 
fructose. Varying levels of fructose added 
to glucose-containing media were used to 
determine the relationship between fructose 
tox I city and ce I I growth retardat I on. 
37. The role of proton-cotransport 
mechanisms, carbohydrate specificity and 
extra-eel lular invertase in the uptake of 
sugars by Streptanthys tortyosys ce I Is In 
suspension culture. 
R. D. SJOLUND and T. E. CHANG 
Department of Botany, University of Iowa, 
Iowa City, Iowa 52242 
The addition of glucose, fructose or 
sucrose to suspensions of cultured 
Streptanthys eel Is results in a rapid 
Increase In the pH of the medium. Uptake 
of the sugar Is blocked by the addition of 
CCCP. The rate of D-glucose uptake rs 
higher than that of either fructose or 
glucose from solutions containing low (1.0 
mM or less) concentrations of sugars. but 
both sucrose and fructose are taken up at 
rates higher than that of D-glucose from 
solutions containing higher sugar 
concentrations. Sucrose is broken down In 
the medium to glucose and fructose by day 4 
fol lowing Inoculation. After 21 days of 
growth, fructose, but not glucose, can be 
detected In the culture medium by TLC. 
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38. The r o I e of car b oh yd rates i n the 
regulation of phloem sieve element 
differentiation in plant tissue cultures. 
J. A. ENGEL and R. D. SJOLUND 
Department of Botany, University of Iowa, 
Iowa City, Iowa 52242 
The work of Wetmore and Rier CA.J.B. 
50:418-430, 1963) demonstrated that xylem 
and phloem could be induced to develop in 
callus tissues of Syringja yylgarjs in 
response to the application of an auxin 
CNAA) and a sugar (sucrose). The ratio of 
xylem to phloem elements formed could be 
contro I I ed by varying the concentration of 
sucrose supp I I ed. We have tested the 
specificity of sucrose for phloem induction 
using undifferentiated suspension cultures 
of Streptanthys tortyosys which were plated 
onto agar-solidified media containing 
f i I ter-ster i Ii zed sucrose, g I ucose or 
fructose. Observations by means of 
fluorescence and electron microscopy 
indicated that phloem sieve elements are 
induced to form in media which contain 
sucrose, glucose or fructose. 
39. Electron microscopic observations of 
potassium antimonate precipitates in sieve 
elements of a plant tissue culture. 
S. E. Hansen and R. D. Sjolund 
Department of Botany, University of Iowa, 
Iowa City, Iowa 52242 
Potassium pyroantimonate has been used to 
precipitate and local lze cations in both 
plant and animal eel I studies. Phloem 
sieve elements are known to contain high 
levels of ions and a special form of 
endoplasmic reticulum, the sieve element 
reticulum (SER), which may have ATPase 
activity. Since sieve elements can be 
examined without wounding in tissue 
cultures, we have used phloem-containing 
ca 11 us of Streptanthus tortuosys and 
antimonate precipitation to determine if 
this technique can be used to investigate 
the function of the SER in phloem cells. 
Precipitates are formed at the SER/plasma 
membrane Interface, and these antimonate 
precipitates have been digested with EGTA. 
40. Estimation of solute concentration in 
phloem formed in tissue cultures of squash. 
V. K. LACKNEY and R. D. SJOLUND 
University of Iowa, Department of. Botany, 
Iowa City, Iowa 52242 
Tissue cultures of squash, Cucurbita ~' 
readily differentiate sieve elements, 
companion cells and xylem cells. The sieve 
elements formed are similar in structure 
and development to those that occur in the 
intact plant. Plasmolytic studies were 
performed to determine their possible 
function. Small pieces of squash callus 
were placed in a series of mannitol 
solutions ranging from 0.3M to l.3M 
mannitol and examined for plasmolysis. 
Callus parenchyma cells plasmolyze in low 
mannitol solutions (0.3M), while companion 
cells plasmolyze in 0.6M mannital solutions 
and sieve elements plasmolyze in 1.1 to 
l.2M mannitol solutions. The results 
demonstrate that sieve elements formed in 
squash callus tissues contain a higher 
concentration of dissolved solutes than the 
surrounding parenchyma and companion cells, 
which may indicate that these sieve 
elements are physiologically active in 
regards to phloem loading. 
41. Gas chromatographic-mass spectrometric evidence 
for the presence of a gibberellin-like compound from 
gametophytes of Anemia mexicana Klotzsch. 
Nester, J.E. and R.C. Coolbaugh 
Department of Botany, ISU, Ames, Iowa 50011 
In the fern Anemia mexicana, light is required for 
spore germination. Gibberellic acid (GA) or 
antheridiogen can substitute for the light 
requirement. Gametophytes of A. mexicana synthesize 
an antheridiogen and this substance has been 
partially purified using thin-layer chromatography 
(TLC). The location of antheridiogen on the TLC 
plate is determined with a bioassay. Combined gas 
chromatography-mass spectrometry (GC-MS) of TLC 
fractions with the highest amount of biological 
activity have indicated the presence of a GA-like 
compound. The methylated derivative has a molecular 
weight of 344, after analysis with GC-MS. This mass 
of the methylated parent molecule is consistent for 
a GA-methyl ester with one hydroxyl group and one 
double bond, although evidence indicates the 
methylated molecule is not a methyl ester of GA5 , 
GA7 or GA 31 • The antheridiogen of Lygodium 
japonicum nas been identified as GAg-methyl ester. 
The antheridiogen of Anemia phyllit1dis has been 
identified as a GA-like compound, similar to GA3• 
The GA-like substance of Anemia mexicana is 
different from these two compounds. 
42. The effects of nutrient limitation on the 
biochemical composition of a diatom 
DAVID F. MILLIE 
Department of Botany, Iowa State University, 
Ames, Iowa 50011 
The effects of silica (Si), nitrogen (N), and 
phosphorus (P) limitation on the lipid, fatty acid, 
glucan, protein, and chlorophyll content of 
Cyclotella meneghiniana K~tz were investigated in 
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semi-continuous culture experiments. Cells were 
grown in media with Si, N, and P at concentrations 
lower than necessary for maximum rates of growth. 
Daily dilution rates of 10, 25, and 50% produced 3 
distinct levels of nutrient supply. Cell 
lipid/glucan ratios significantly decreased (50%) 
with increasing Si supply rate. Cell lipid, glucan, 
and protein significantly increased (300%) with 
increasing N supply rate. Cell lipid and glucan 
significantly increased (300 and 400% respectively) 
with increasing P supply rate. 
Fatty acids of extracted lipids possessed carbon 
chain lengths of 14 to 24. However, carbon chain 
lengths of fatty acids from Si-limited cells ranged 
from less than 14 to 18. No distinct differences in 
fatty acid composition were observed among Si and 
N-limited cultures. 
43. The biological significance of a systematic 
analysis of the Encalyptaceae (Musci), 
HORTON, D. G. 
University of Iowa, Botany, Iowa City, Iqwa 52242 
The results of a systematic analysis of the Encalyp-
taceae contribute to our understanding of the biolo-
gy of mosses, particularly with respect to evolu-
tionary trends and relationships, ecology and phyto-
geography. On the basis of polarity of character-
state modification, it appears that the general 
trend in the Encalyptaceae, as in many groups of 
mosses, has been one of reduction; however, there 
also has been amplification of at least one charac-
ter. In the Encalyptaceae, the double peristome 
represents the plesiotypic condition, while the sin-
gle peristome is derived; this is new evidence sup-
portive of the theory that mosses with single peris-
tomes are derived from those with double peristomes, 
An hypothesis that all mosses with single peristomes 
are derived from the Encalyptaceae is based upon the 
fact that the' Pottiaceae, which are the sister-group 
of the Encalyptaceae, are characterized by a single 
peristome. Quantitative data on substrate prefer-
ences of Encalyptaceae demonstrate that ecological 
diversification has occurred and derived taxa are 
restricted to particular substrate-types. Distribu-
tional data corroborate other reports that indicate 
distribution patterns of many mosses are not random. 
44. Population recruitment in Pastinaca sativa 
S.D. Hendrix 
Department of Botany, University of Im1a, Iowa City 
IA 52242 
Pastinaca sativa L. (Umbelliferae) produces seeds 
on the primary umbel and secondary and tertiary 
umbels. Within plants, secondary and tertiary seed 
weight is 75% and 50% of primary seed weight, re-
spectively. Population recruitment from different 
sized seeds was studied in field experiments in 
1982-83. In the fall, smaller seeds germinate more 
rapidly than larger seeds and significantly more 
tertiary seeds germinated than secondary or pri-
mary seeds. Survivorship through the fall was 
high (85-90%) but the proportion of seedlings from 
seeds of different umbel orders which successfully 
overwintered decreased with umbel order. In the 
spring, the rate of germination of seeds from dif-
ferent umbels did not differ, but significantly 
more primary seeds germinated than secondary seeds 
and signficantly more secondary seeds germinated 
tran tertiary seeds. Because 80% of total g"'rmi-
nation occurred in the spring, overall recruitment 
was significantly greater from primary seeds than 
secondary seeds and greater from secondary seeds 
than tertiary seeds. 
. 45. The effect of herbivore damage on the 
production of seed by cleistogamous and chasmogamous 
flowers by Amphicarpaea bracteata L. 
E J Trapp 
Department of Botany, University of Iowa, Iowa City 
IA 52242 
Amphicarpaea bracteata L. produces seed via three 
different types of flowers: aerial chasmogamous 
(open pollinated), aerial cleistogamous (self-
fertilized) and subterranean cleistogamous. Studies 
of numerous plant species have shown that the 
proportion of chasmogamous and cleistogamous flowers 
produced by a given plant is a plastic trait and is 
susceptible to modification by a number of 
environmental factors including soil moisture, soil 
fertility, photoperiod, light intensity and plant 
density. In this study, herbivory is used to modify 
the production of the different kinds of flowers and 
seeds. Preliminary analysis indicates that 
herbivory decreases the proportion of chasmogamous 
flowers and seeds and increases the proportion of 
cleistogamous flowers and seeds produced by a plant. 
The results are discussed as it regards the 
current theory concerning the evolution of 
cleistogamy. 
46. Habitat descrintions f0r six critically 
endangered Iowa plants from new localities 
in Linn and Clayton counties. 
J. C. NEKOLA 
Dent. of Biology, Coe College, 
Cedar Rapids, Iowa 52402 
One of the major dilemmas facing botanists 
searching out new populations of plants 
existing in severely depleted numbers is 
that few ponulati~ns are available for com-
parison to determine habitat requirements 
and associated nlant c0mmunities. Without 
this data, the discovery of new locations 
for these species is based strictly unon 
guesswork and luck. Finding new populat-
ions of these critically endangered species 
is of the utmost imnortance. ~herefore, 
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the distinguishing characteristics of the 
habitats and associated plant communities. 
for recently discovered populations of six 
c~itically_endangered Iowa pla~ts (Aconitum 
noveboracense, Alliul'IJ cernuum, .Brasenia 
achreberi, Ophioglossum vulgatu~, Sryiranthes 
ovai1s, and Xyris torta) will be detailed. 
47. Community analysis of a sandy woodland at the 
Indian Creek Nature Center, Linn County, Iowa 
J. C. NEKOLA 
Coe College, Cedar Rapids, IA 52402 
Preservation of remnants of Iowa's natural com-
munities has been based on the condition, diverse-
ness, and general rarity of the community under 
question. The Indian Creek Nature Center contains 
within it a remnant of a sandy woodland community, 
which accounted for less than 5% of all eastern Iowa 
woodlands in presettlement times. This community 
type is even more restricted now. A study was under-
taken in the spring of 1983 to analyze this comm-
unity. Species compositions are described for 
trees, shrubs, and herbs based on plant densities 
within randomly selected 10m2 quadrats. The wood-
land shows high richness (over 200 species in the 
5 hectare study area). A large number of species 
with limited distributions in Iowa contributes to 
the community's richness, including 14 which are 
considered of rare or uncertain status within the 
state (Spiranthes ovalis, Lycopodium lucidulum}. 
The data show that this sandy woodland tract great-
ly enhances the importance of the Indian Creek 
Nature Center as a nature preserve. Also, if this 
area is representative of the sandy woodland com-
• munity as a whole, this community type should 
receive high priority for future preservation. 
48. A survey of the vascular flora of Black Hawk 
County, Iowa 
K. E. VAN NORMAN 
University of Northern Iowa, Biology Department, 
Cedar Falls, Iowa, 50614. 
The ~asc~lar flora of Black Hawk County, Iowa, was 
stu?ied in the field and from herbarium specimens 
during 1981-84. The flora is comprised of over 700 
taxa. Twelve species are included on the Iowa list 
of threatened and endangered plant species.including 
three species unique to the state: Carex leptalea 
Wahl. (Cyperaceae), Dicanthelium boreale (Nash) 
Freckm. (Poaceae), and Dalea villosa (Nutt.) 
Sprengel (Fabaceae). Significant habitats include 
upland sand prairies, extensive alluvial forests, 
upland forests, marshes, and ponds. 
49. Isolation of compatible mating types of 
Trichophyton ajelloi and Trichophyton terrestre 
found in Iowa City, Iowa 
A. C. RAKOFF and J. CAZIN, JR. 
Department of Microbiology, University of Iowa, 
Iowa City, Iowa 52242 
Trichophyton ajelloi and Trichophyton terrestre are 
geophilic ascigerous species of dermatophytes, found 
widely in nature, and isolated only rarely from 
animal lesions. The purpose of this study was to 
determine whether mating types of these fungi exist 
in the Iowa City area and to isolate and separate 
the compatible types. A number of randomly col-
lected soil samples yielded fungi that produced 
cleistothecia on the initial soil-hair bait culture. 
Eight diff:rent (+) and (-) strains of .'!.· ajelloi 
and one pair of .'!.· terrestre mating types were 
isolated. The mating types were identified as 
Arthrodema uncinatum (.'!.. ajelloi) and Arthroderma 
quadrifidum (.'!.. terrestre). 
50. Prevalence and distribution of three species 
of mushrooms in the "Destroying Angel Complex" in 
Iowa. 
D. M. HUFFMAN, L. H. TIFFANY, and G. KNAPHUS 
Central College 
Pella, Iowa 50219 
The distribution of 3 closely related mushroom 
species, Amanita bisporigera, !· ~· and!· 
virosa in Iowa was examined, both from historical 
records and recent collections. Because each of 
these species is equally poisonous, and because an 
accurate identification requires microscopic com-
parison of spores, it represents a group of great 
potential danger to those persons who might consume 
mushrooms in ignorance of possible lethal conse-
quences. All 3 species seem to have similar range, 
habitat and seasonal occurrence although !· bispor-
igera and ! virosa were more frequently found than 
A. verna. 
51. Poisonous and toxic mushrooms and their 
edible look-alikes in Iowa and the Midwest. 
Q.• !· HUFFMAN, L. H. TIFFANY, and G. KNAPHUS 
Central College 
Pella, Iowa 50219 
There are about 20 mushroom species in Iowa and the 
Midwest which are considered to be edibl~ and 
non-toxic by knowledgeable mycologists. 
Unfortunately, there are coextant poisonous 
mushrooms which resemble these edible mushrooms 
sufficiently so that poisonings do occur with 
recurring frequency. In most cases the field 
characteristics of the edible and the toxic 
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look-alikes should be distinct enough to permit a 
clear separation of the two, but unfortunately, 
such distinctions are not always made. In 
addition, the toxicity of some of the edible 
species is complicated by individual sensitivity 
and possible genetic differences in geographic 
strains of the fungi. 
52. Regulation of ,r-aminolevulinate 
synthesis in Chlamydomonas. 
WEI-YEH WANG and DEBORAH STACHON. 
Department of Botany, University of Iowa, 
Iowa City, Iowa 52242. 
Dark-grown wildtype cells of 
Chlamydomonas have 50% of the chlorophyll 
CChl> of light-grown cells. Dark--grown 
yellow mutants have no Chl and accumulate 
protochlorophyllide to about 1% of the Chl 
level of wildtype. This low levels of 
chlorophyllcus pigment is believed to be 
caused by the repression or inhibition of 
the enzymes responsible for the synthesis 
of cf-aminolevulinate <ALA>, the fi.rst 
intermediate of the Chl pathway. However, 
when the ALA synthesizing enzyme activities 
of dark-grown cells of wildtype and yellow 
mutants were compared, they were found to 
be the same. This finding opens up the 
question of Chl pathway regulation in the 
dark. Either the dark-grown conditions do 
not provide optimal conditions for the 
enzymes or the enzymes are actively 
synthesizing ALA which is then ~ycled 
back into the amino acid pool. 
53. Anatomy of dimorphic foliar secretory cavities in 
white snakeroot (Eupatorium rugosum; Asteraceae) 
CURTIS, J.D. and N.R. LERSTEN 
Biology Department, University of Wisconsin-Stevens 
Point, Stevens Point, WI 54481 
Foliar secretory cavities have been reported from 19 
genera of 7 tribes of the Asteraceae .. ~e h~ve dis~ 
covered an unusual, perhaps unique, diminutive cavity 
(mesophyll cavity) in the mesophyll of white snakeroot 
and a larger type (veinal cavity) associated with vas-
cular bundles. Mesophyll cavities occur scattered 
throughout the mesophyll about midway between ~he ~wo 
epidermal layers. Each tiny cavity (35-46 pm in diam-
eter at maturity) is surrounded by only two or occa-
sionally three epithelial cells. Veinal cavities 
occur on the periphery of and parallel to vascular 
bundles; they range from nearly isodiametric cavities, 
slightly larger than mesophyll cavities, in small 
veins to over 500 µm long (8 or more epithelial cells 
long) in major veins. In young leaves the epithelial 
cells of both cavity types have dense cytoplasm but 
in fully expanded leaves these cells are highly vac-
uolate and stain lightly. Trematol, the possible 
cause of "milk sickness" associated with milkcows 
feeding on white snakeroot, may be the one component 
of these cavities. 
54. Distribution and anatomy of hydathodes in 
Asteraceae 
LERSTEN, N. R. and J. D. CURTIS 
Dept. of Botany, Iowa State Univ., Ames, Iowa 50011 
Hydathodes are reported as rare in Asteraceae in 
anatomical compilations. But our collation of 
scattered reports of guttation, water pores, and 
hydathodes implicates about 80 genera of eight 
tribes. Because earlier anatomical work is unsat-
isfactory, we collected naturally guttating leaves 
from Ambrosia trifida, Arctium minus, Erigeron 
annuus, Eupatorium rugosum, Lactuca scariola, 
Rudbeckia laciniata, and Silphium perfoliatum. 
Clearings and plastic sections were made. Conspic-
uous xylem but little phloem enters each leaf tooth. 
Xylem relaxes distally into files of tracheary ele-
ments separated by parenchyma. Progressively, the 
elongated parenchyma proliferates and successive 
cells have increasingly sinuous walls. At and be-
yond xylem termination, however, parenchyma cells 
are shorter, broader, and lobed. This epithem is 
similar to mesophyll chlorenchyma. Water pores 
resemble ordinary stomata but are sunken, perman-
ently open, and occur only in contact with epithem. 
Hydathodes of all species studied seem rather 
unspecialized. Our sample represented five tribes, 
indicating that such hydathodes are common in the 
family. 
55. A review and new observations on petiolar 
glands in Combretaceae 
J. R. KEMIS and N. R. LERSTEN 
Department of Botany, Iowa State University, 
Ames, Iowa 50011 
The Combretaceae, with about 400 species in 20 
genera, consists of trees and shrubs of widespread 
tropical and subtropical distribution. Although 
glands have long been known to occur in this family, 
they have been variously interpreted as hydathodes, 
salt glands, and nectaries. However, there is no 
clear evidence in the literature for any of these 
interpretations, and anatomical illustrations of 
these structures are vague, misleading or 
inaccurate. We have unambiguous evidence that the 
conspicuous exposed glands of Conocarpus erectus are 
extrafloral nectaries. In contrast, the petiolar 
glands of Laguncularia racemosa are entirely 
embedded, flask-shaped structures. We have not 
verified that they are nectaries. This study 
presents a historical analysis of the literature as 
well as an anatomical comparison of the petiolar 
glands of Conocarpus and Laguncularia. 
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56. Calcium oxalate bipyramid crystals on the 
peridium of an Iowa Geastrum (Lycoperdales). 
HORNER,.!!·.:!.· and L.H. TIFFANY. 
Department of Botany, Iowa State University, Ames, 
IA 50011. 
White inner peridia of Geastrum minus (Pers.) 
Fischer basidiocarps, collected in Waubonsie State 
Park, Fremont Co., Iowa, on dry prairie ridges, were 
covered with crystals. The crystals, ca. 40-90 µm 
on a side, were uniformly distributed over the 
entire inner peridium from its base up to the collar 
around the peristome. Few crystals were present on 
the collar and none were visible on the 
peristome. No crystals were found inside or 
interior to the inner peridium and capillitium where 
masses of warted spores ca. 5 µm in diameter were 
present. These spores were frequently found 
indiscriminately over the inner peridium due to the 
maturity of the fruiting bodies. The crystals were 
distinct bipyramids, indicative of calcium oxalate 
dihydrate (weddellite}, and occurred singly or in 
clusters. Individual crystals were highly pitted, 
probably due to weathering. Energy dispersive X-ray 
microanalysis showed the crystals contained calcium. 
This is the second known report of a fungus in Iowa 
naturally producing calcium oxalate crystals and 
represents another case among an increasing number 
of litter fungi having these crystals. 
57. Genesis of the vacuolar apparatus of druse 
crystal fonnation in the anthers of Capsicum annuum 
L. (Solanaceae). ---
Wagner, B. L. and H. T. Horner 
Bessey EM Facility, Iowa State University, Ames, 
IA 50011 
Many calcium oxalate druse crystals are formed 
within each stomium cell of the anthers of Capsicum 
annuum L. (Solanaceae). These crystals appear in 
the vacuoles at a precise stage during anther 
development. Electron-dense bodies migrate from 
the stomium cell cytoplasm into the vacuoles. 
Several specific structures that lead to druse 
cry~tal development arise from these aggregated 
bodies: membrane complexes, paracrystalline 
nucleation sites, and crystal chambers. All of 
these structures develop prior to crystal 
fonnation in the stomium cells. The developmental 
sequence of this vacuolar apparatus for druse 
fonna~ion was studied using light, conventional, 
and high voltage electron microscopy. 
58. Microscopic investigations on the influence of 
the soybean male sterile gene ms 1 on the development 
of the female gametophyte. 
KENNELL, .:!.·.£• and H.T. HORNER. 
Department of Botany, Iowa State University, Ames, 
IA 50011. 
Several reports have shown that male-sterile 
soybeans (Glycine max L.) obtained from homozygous 
recessive ms1 plants have reduced female fertility 
as well as increased frequencies of abnormalities 
such as polyembryonic seedlings and polyploids. 
Microscopic techniques have been applied to 
elucidate the differences in development of the 
female reproductive system of normal and ms ms 
-1-1 soybeans, along with an ovule clearing technique to 
quantitate the differences. The most frequent 
anomaly observed is an increased number of cells in 
the egg apparatus region of the embryo sac, a 
consequence of additional cell division(s) occurring 
around the 4-nucleate stage of the developing 
gametophyte. There is a doubling of egg apparatus 
cells and up to four egg cells and eight synergids 
have been seen in some embryo sacs. Subsequently, 
these additional divisions create spatial and 
orientation problems. Transmission electron 
microscopy has been used to identify ultra-
structural differences associated with the 
various abnormalities. (See Poster Paper II 67 ) 
59. Middle Pennsylvanian fungal remains from an 
Iowa coal ball locality 
.£• CHUMBLEY and J. T. SCHABILION 
Dept. of Botany, Univ. of Iowa, Iowa City, 
IA 52242 
Examination of Middle Pennsylvanian coal balls 
collected from a single locality near Lovilia, 
Iowa has yielded an abundant and diverse fungal 
flora. Present in this flora are the sporocarp 
taxa Sporocarpon cellulosum (Williamson) 
Hutchinson, Dubiocarpon compactum (Williamson) 
Hutchinson, and Traquairia ornatus (Davis and 
Leisman) Stubblefield and Taylor which have 
not previously been reported from Iowa. Also 
present are numerous supposed chlamydospores 
and two kinds of ornamented vesicles of 
unknown affinity. 
60. Glucose-6-phosphate-dehydrogenase activity in 
the shoot apical meristem of Brassica campestris 
during evocation. 
ORR, A. R. 
University of Northern Iowa, Department of Biology, 
Cedar Fa 11 s, IA 50614 
The oxidation of carbohydrate by the pentose-
phosphate pathway (PPP) in vegetative and evoked 
shoot apical meristems of Brassica campestris was 
assessed by the histochemical localization of glu-
cose-6-phosphate dehydrogenase (G-6-PDH) activity in 
fresh-frozen, cryostat sections. Periodic collec-
tions of 6-8 day old shoot apices were made after 
plants were induced to flower by exposure to 16-h 
longdays. The activity of G-6-PDH was not distri-
buted homogeneously in the meristem at either the 
vegetative, transitional or floral stages. Vegeta-
tive apices showed a higher level of enzyme activity 
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in the central zone and pith-rib meristem zone rela-
tive to the peripheral zone. By approximately 24 h 
after transfer to longdays, G-6-PDH activity in-
creased in the peripheral zone at the early transi-
tion stage. Within the peripheral zone at the late 
transition stage, G-6-PDH activity was higher in 
regions of the peripheral zone that are associated 
with initiation of floral primordia. G-6-PDH activ-
ity will be correlated to other evocational events 
in Brassica and the functional significance of the 
PPP during evocation will be speculated. 
61. Pteridophytes in the Loess Hills 
D. R. FARRAR 
Department of Botany, Iowa State University, 
Ames, Iowa 50011 
Of the thirteen pteridophyte taxa occurring in the 
Loess Hills of southwestern Iowa, most are eastern 
mesophytes, restricted in this area to sheltered 
ravines or wetlands. In contrast, two taxa in each 
of two genera possess deep underground perenniating 
organs that allow them to inhabit the dry native 
prairies of the Loess Hills. Equisetum laevigatum 
and E. X ferrissii have deep underground rhizomes 
and are common components of Midwest tall-grass 
prairies. Ferns of the genus Botrychium also have 
deep underground rhizomes and, in addition, repro-
duce by underground tuberous gametophytes. 
Botrychium virginianum extends from woodlands of 
the Loess Hills onto the more protected slopes of 
native prairie, often as miniature plants in the 
prairie habitat. Another species of Botrychium, 
as yet unnamed, occurs sporadically on all slope 
aspects of native Loess Hills prairies. First 
discovered in 1982, this tiny grapefern is now 
known from four counties. In habitat, phenology, 
and morphology it differs from all described 
species of Botrychium and is likely a new species. 
62. Soil lichens of loess prairies in Iowa 
M.OARD and L. H. TIFFA,.~Y 
Department of Botany, Iowa State University, 
Ames, Iowa 50011 
Soil lichens occupy a unique niche in drier 
grasslands. In western Iowa, they are inconspicuous 
but well developed in the loess prairies where the 
vegetative cover is sparse, the soil exposed between 
the dominant bunch grasses and available for 
colonization. 
Of the 34 lichen species reported to occur on soils 
in Iowa, a distinctive complement of 14 species is 
well developed in the prairies of the steep dry 
loess slopes. The same species are abundant in 
remnant prairies on upper slopes and gravelly ridges 
throughout western and northwestern Iowa. The 
thalli of these lichens are well adapted for xeric 
conditions. They are typically small and compact, 
squamulose to subfoliose, and of gelatinous to 
leathery consistency. Most are densely rhizinate, 
enabling them to persist on a substrate highly prone 
to wind erosion. 
63. Fungi of the loess hills forays, 1981-1933 
L. TIFFANY, G. KNAPHUS, J. SHEARER and A. WACHA 
Botany Department, Iowa State University, Ames, 
Iowa 50011 
Fungi of the loess hills region of Iowa have been 
previously reported only in Gilman and Archer's 
publication "Fungi of Iowa parasitic on plants" in 
1929. Each year during the last 3 years, the 
authors have participated in the loess hills forays 
the first week of June. We have recorded all fungi 
producing identifiable fruiting bodies during this 
time, plus species recognizable from overwintered 
fruiting structures produced the previous fall. 
Based on information from these two sources, the 
following numbers of fungal species are present: 
14 Myxomycetes, 3 Oomycetes, 56 Ascomycetes (5 
Hemiascomycetes, 20 Pyrenomycetes, 11 Loculoasco-
mycetes, 10 Discomycetes), 70 Basidiomycetes (5 
Ustilaginales, 15 Aphyllophorales, 35 Agaricales, 
15 Gasteromycetes) not including the rusts, and 
36 Fungi Imperfecti. Only when field observations 
can be recorded throughout the growing season for 
several years will a reasonably complete estimate 
of the fungal population be known. 
64. Rust fungi of the loess hills of Iowa 
L. H. TIFFANY and G. KNAPHUS 
Department of Botany, Iowa State University, 
Ames, Iowa 50011 
The earliest records of rust fungi in the loess 
hills region of Iowa are collections made in the 
Turin (Monona Co.) and Sioux City (Woodbury Co.) 
areas by L. H. Pammel in the early 1890s. 
Scattered collections were made by J. C. Gilman 
and W. A. Archer in the late 1920s, apparently as 
part of a statewide plant disease survey. By 1980, 
prior to the loess hills forays of 1981-1983, only 
25 species of rusts had been reported from this 
region. Twenty-two additional species were 
collected during the three foray years. Three 
of these species, including one variety, had not 
been previously reported from Iowa. Two of the 
host plants involved are not found in eastern 
Iowa. These foray collections were made during 
the first week in June. Additional rust species 
might be found in this area if field studies were 
conducted later in the summer. 
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65. The loess hills: a problem in 
phytogeography. 
~· !:!• NOVACEK 
348 Manter Hall, Dept. of Biology 
University of Nebraska, Lincoln, NE 68588 
Mimicking the dry conditions of the Great 
Plains, the loess hills of western Iowa 
support a decidedly xerophytic prairie 
flora, including many Great Plains species 
which reach the easternmost edge of their 
ranges. These species probably initially 
entered northwest Iowa through Plymouth 
county from Nebraska and the High Plains of 
the Dakotas. In my opinion, the Missouri 
River system, including the Niobrara, White 
and James Rivers, is a major migratory 
route for many of these species. It is 
well known that birds are a primary dissem-
inating factor for many plants and that the 
Missouri River system serves as a major 
avian flyway; also, the river itself aids in 
plant migration by offering suitable habitat 
on its sandbars and on the bluffs whichline 
the floodplain. Another potential migratory 
route might be the Platte River system, 
which drains the loess hills and the Sand-
hills of Nebraska; however, its role in 
the present study is probably a minor one. 
66. Special Plants of Iowa's Loess Hills. 
W. P. Pusateri 
Iowa Conservation Commission, Wallace State Off ice 
Building, Des Moines, IA 50319 
The Loess Hills of western Iowa have long been 
recognized for their unique floristic components. 
Bradbury, in 1811, was probably the first natural-
ist to collect plants from the bluffs overlooking 
the Missouri River. Much later, in 1953, Morrill 
published a thesis on the prairie flora of this 
area. More recently, efforts have commenced to 
verify and document rare plant species, natural 
prairie and savanna communities in order to estab-
lish priorities for preservation and future needs 
for scientific investigation. Many of the special 
plants of Iowa's Loess Hills demonstrate an affin-
ity with the flora of the Great Plains. Some of 
the special plant species of concern are: Lomatium 
foeniculaceum, Schrankia nuttallii, Sphaeralcea 
coccinea, Penstemon cobea, Mentzelia decapetala, 
and a newly found, undescribed species of 
Botrychium which may be endemic to the Loess Hills 
prairie community of Iowa. 
68. An ultrastructural study of phloem 
sieve element differentiation In tissue 
cultures of Streptanthus tortyosus 
CBrasslcaeae). 
R. p. SJOLUND and I<. G. JENSEN 
Department of Botany, University of 
Iowa City, Iowa 52242 
Iowa, 
Und if ferent I ated Streptanthys ce 11 s can be 
induced to form vascular tissues In 
response to hormona I CNAA) treatments, 
al lowing for the investigation of early, 
middle and late stages of sieve element 
development .ln .Y.lt.J:.Q. The f lrst-formed 
sieve elements are associated with 
companion eel Is, but no xylem elements. 
The sieve elements undergo cytoplasmic 
modifications which para I lel those seen in 
intact p I ants. The nuc I eus is I ost and 
portions of the nuclear envelope are 
incorporated into the sieve element 
reticulum CSER>. Modlf led, starch-
containing plastlds, P-protein, 
mitochondria and the SER persist In the 
mature phloem elements. Sieve area pores 
are developed from plasmodesmata during the 
differentiation of the eel Is. 
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CHEMISTRY C 
69 0 The synthesis, characterization and re~ction 
chemistry of arene manganese dicarbonyl halides. 
R. J. Bernhardt and Darrell P. Eyman 
Department of Chemistry, The University of Iowa, 
Iowa City, Iowa 52242 
Compounds of the type arene manganese dicarb?nyl 
halide (where arene = hexamethylbenzene, mesitylene, 
benzene and halide = iodide, bromide, chloride) have 
been prepared via photolysis of the corresponding 
arene manganese tricarbonyl halide. 
The characterization of this new organometallic 
synthon is discussed with respect to the iso-
electronic cyclopentadienyl iron dicarbonyl halide. 
The synthetic utility of these complexes are ex-
plored and compared to the iron analogs. 
70. Lewis acid promoted modification in the 
reactiviity of iron and manganese carbonyl 
complexes. 
JERRY J. WEERS and DARRELL P. EYMAN 
Department of Chemistry, The University of Iowa, 
Iowa City, Iowa 52242. 
Complexes of the type (n5-C5H5)Fe(C0)2X, (X=SC6H5, 
P(C6H5)2). yield S and_P-bonded adducts wi~h . 
aluminum alkyls or halides. Adduct formation is 
completely reversible on addition of tri~thyl­
amine. Addition of phosphines or phosphites, R3P 
(R=C4Hg, C6H5, C2H50), rapidly yields cationic 
species of the type (n5-c5H5)Fe(C0)2(R3P~]+ 
Addition of phosphines to the complexes in the 
absence of the Lewis acid yields only neutral, 
substituted products (n5-C5H5)Fe(CO)(R3P)X. 
Cyano complexes (n5-C5H5)Fe(C0)2CN or (n6-
(CH3)6C6)Mn(C0)2CN yield N-bonded adducts with 
aluminum or boron alkyls and halides. The adduct 
formation is reversible on hydrolysis but not on 
addition of triethylamine. Addition of (C4Hg)3P 
to the adducts in refluxing toluene yields neutral, 
phosphine substituted derivatives at rates signif-
icantly faster than with the cyano complexes 
themselves. 
71. Solvent extraction of gallium in the system 
Gac1 3-AJCJ 3-HCl-H20-tributyl phosphate 
V-P. S. JUDIN and R.G. BAUTISTA 
Ames Laboratory USDOE & Dept. of Chemical Engineer-
ing, Iowa State University, Ames, IA 50011 
Solvent extraction chemistry of gallium was 
studied in the title system containing mixed 
electrolytes with a cOlllllOn anion (chloride) and 
different cations of different charges. The 
distribution ratio plot of gallium shows three 
patterns: 
+ J) Extraction.as GacJ 3 at low H and salt 
concentrations. 
2) Extraction as HGaCl 4 at moderate to high + . H and salt concentrations. + 
3) Suppressed extraction at high H and salt 
concentrations due to increased acid 
extraction. 
The strong extracting power of AICI~! known as 
the salting-out effect, can be explained by an 
increase in the free-chloride concentration, 
i.e. the chloride ion activity. Using the 
chloride ion activity approach, it was possible 
to verify the suggested extraction mechanisms of 
both hydrochloric acid and gallium. 
72. 180 Exchange study on Iridium(III) in 
alkaline solution 
K. R. RODGERS and H. GAMSJAGER 
Department of Chemistry, University of Iowa, 
Iowa City, IA 52242 
Oxygen exchange investig~tion of many t:an-
sition metal ions in basic, aqueous medium 
has been hampered by several problems. 
Polymerization in near neutral solutions as 
well as finding sufficient reaction quench-
ing methods have been major stumbling blocks. 
The inert aquo ions of Cr(III),Rh(III) and 
Ir(III), however, precipitate from neutral 
solution as monomeric hydroxides with the 
formula M(OH?) 3 (0H) 3. The~e.ppts. readily 
dissolve in acid or base giving solvated, 
monomeric species. Ir(~H?) 1 (0H~ 3 wa~ used 
for sampling the metal ion and its first 
coordination sphere to structurally and 
kinetically characterize the ion in basic 
medium. The results of 0 atom transfer a~9 
exchange rate measu:eme~ts sugg~st Ir(OH~fi 
as the primary species in alkaline sol~tion. 
The exchange rate shows an inverse [OH ] 
dependence. t 11 ? for exchange is 100 min. 
at [OH-]=l.OOM and T=0°C. This corresponds 
to a k which is order~+of magnitude great-
er thaRbthat for Ir(OH2)6 in acidic medium. 
73. Synthesis and properties of a novel phenolate-
bridged manganese(III) phorphyrin complex 
D.C. TILOTTA AND H.M. GOFF 
Department of Chemistry, University of Iowa, 
Iowa City, IA 52242 
Asymmetric 5-(2-hydroxyphenyl)-10,15,20-tritolyl-
porphyrin is prepared by a mixed aldehyde-pyrrole 
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condensation method. Manganese(III) is incorpo-
rated by a standard dimethylformamide reflux 
procedure. Alkaline conditions apparently favor 
phenol deprotonation to yield intermolecular 
coordination to Mn(III) centers. Visible-uv 
spectra are unique with regard to the parent 
monomeric chloromanganese(III) and other known 
five-coordinate manganese(III) porphyrin complexes. 
Proton NMR studies reveal signals as far as 55 ppm 
downfield and 50 ppm upfield. Assignment of these 
signals to coordinated phenolate residues lends 
5"PPort foe the (0~' nov,ndfoiecic 't'"ct""'" 
0 0 
_Jn-@ 
74. The characterization of neutral species 
formed by electron impact on some C1-Cs alkanes and 
C2-C4 alkenes. 
G. D. FLESCH AND H. J. SVEC 
Ames Laboratory-USDOE and Department of Chemistry, 
Iowa State University, Ames, Iowa 50011 
The principal neutral fragments observed during 
the bombardment of C1-C5 alkanes and C2-C4 
alkenes are (P-H)', (P-H2), (P-CH3) 0 , (P-CH4), 
and •CH3. The neutral fragments are isomers of 
lowest ionization energy and their abundances 
increase with the molecular weight of the parent 
compound. Neutral fragment spectra and ioniza-
tion energies of the neutral fragments are 
reported along with the appearance energies of 
the reactions producing the neutral fragments. 
75. Deuterium NMR Spectroscopy of Copper(II) 
Porphyrin Radicals 
G.M. GODZIELA AND H.M. GOFF 
Department of Chemistry, University of Iowa, 
Iowa City, IA 52242 
Deuterium NMR spectroscopy of specifically labeled 
paramagnetic metalloporphyrins permits observation 
of otherwise very broad signals, and elimination of 
overlapping solvent or supporting electrolyte 
signals. The NMR spectrum of Cu(II) tetraphenyl-
porphyrin (TPP) shows a very broad resonance at 
approximately 48 ppm downfield of TMS. This 
resonance is assigned to the pyrrole deuterons of 
the porphyrin ring. Electrochemical oxidation of 
Cu(II)TPP was carried out in methylene chloride 
solution with tetra-n-butylammonium perchlorate as 
the supporting electrolyte. The deuterium NMR data 
for singly oxidized Cu(II)TPP reveal a shift in the 
pyrrole deuteron position to near the diamagnetic 
value. This indicates strong spin-spin coupling 
between the unpaired spins on the metal center and 
on the porphyrin ring. Further support for the 
strong spin-spin coupling is found in a solution 
magnetic susceptibility value of µ<l.2 B.M. Though 
strong spin-spin coupling is apparent, the n-cation 
radical character of the porphyrin is preserved as 
indicated by far upfield and downfield alternating 
chemical shifts of phenyl deuterium atoms. 
76. Comparison of potentiometric and colorimetric methods 
for ammonia determination in deuterium oxide 
M.E. COLLISON and M.A. ARNOLD 
University of Iowa, Department of Chemistry, 
Iowa City, Iowa 52242 
As a prelude to studies utilizing the ammonia gas sensor 
in deuterium oxide solvents it was necessary to determine 
the level of ammonia contamination in this solvent. Un-
treated sigma deuterium oxide was analyzed for ammonia 
nitrogen contamination by colorimetric and potentiometric 
techniques. The colorimetric analysis employed in this 
study was the hypochlorite-alkaline phenol method of 
Berthelot. Potentiometric analyses utilized the PVC-based 
ammonium ion selective electrode and the Orion 95-12 
ammonia gas sensor. In all cases significant levels of 
ammonia nitrogen contamination were revealed in the 
untreated deuterium oxide. Subsequently, distillation 
and cation exchange treatments were used to reduce the 
level of ammonia contamination in this solvent. 
This presentation will detail the results of our investi-
gations and, additionally, will evaluate the effectiveness 
of the purification schemes employed in the treatment of 
the deuterium oxide. Finally, the precision of the color-
imetric and potentiometric techniques utilized in this 
study will be compared for ammonia determinations in the 
-6 -5 
concentration range between 10 and 10 M. 
77. Acetone powder based membrane el ectrooe for the 
measurement of adenosine 5'-monophosphate 
J.A. FIOCCHI and M.A. ARNOLD 
University of Iowa, Department of Chemistry, 
Iowa City, Iowa 52242 
This bioselective membrane electrode employs the use 
of Rabbit Muscle Acetone Powder (RMAP) which is held 
at the surface of an ammonia gas sensor. The use of 
such acetone powders allows for rapid and simple 
construction of the electrode. High specific 
activity, and quick response times along with a 
working lifetime of at least 25 days are character-
istic of the electrode. Various experimental 
variables, including RMAP weight were evaluated in 
order to optimize the electrode. Selectivity 
properties of this electrode will be discussed in 
detail. 
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78. Novel approach to competitive binding assays 
using biological ligands. 
S. J. MC CORMICK and M. A. ARNOLD. 
Department of Chemistry, University of Iowa, 
Iowa City, Iowa 52242. 
We are developing a protein assay which combines 
affinity chromatography with the low limits of 
detection of enzyme or fluorescent labels. A fixed 
amount of labeled protein is mixed with a known 
volume of protein sample and applied to an affinity 
column. Labeled protein molecules compete with 
sample protein for a limited number of binding 
sites. The amount of labeled protein retained on 
the column will depend upon the relative concen-
trations of labeled and sample proteins. If in-
creasing amounts of sample protein are used, more 
binding sites will be occupied by sample protein 
causing elution of more labeled protein. The amount 
of label in the eluant will be directly proportional 
to the amount of protein initially present in the 
solution. To study the feasibility of this pro-
cedure we have used a model system in which 
lactate dehydrogenase is the protein, fluorescein 
isothiocyanate is the label and N6-(6-aminohexyl)-
AMP-agarose is the affinity support material. The 
results of this study will be presented and the 
analytical procedures involved will be fully 
detailed. 
79. Novel approach to homogeneous enzyme immunoassays 
T. L. KEIMIG and M. A. ARNOLD 
Department of Chemistry, University of Iowa 
Iowa City, Iowa 52242 
A new enzyme immunoassay procedure which employs an 
enzyme label which can be reversibly converted from 
an inactive ~o an active form is being developed. 
The basis of the assay is the breakdown of this 
reversibility upon antibody binding to the enzyme-
antigen complex. The novelty of the technique is 
that the enzyme-antigen conjugation does not have 
to occur in the vicinity of the enzyme active site. 
The model assay we are working on employs lactate 
dehydrogenase (EC 1·1·1·27) as the enzyme label. 
This enzyme can be reversibly dissociated into 
inactive subunits by exposure of the enzyme to low 
pH. Reassociation is achieved upon neutralization. 
A model anitgen such as dinitrophenyl (DNP) will be 
employed to demonstrate the feasibility of this 
approach to homogeneous enzyme immunoassays. 
Results of preliminary studies will be presented. 
80. The Association of Polynuclear Aroma-
tic Hydrocarbons(PAH's) with Natural 
Organics 
E.C.SHANE,C.L.GRANT,W.R.SEITZ,T.GAUTHIER 
Morningside College, Sioux City,IA 51106 
Using a fluorescence quenching 
technique, we have measured binding con-
stants for the association of anthracene, 
phenanthrene, and pyrene with several 
characterized humic and fulvic acids. The 
experiment involves titrating an aqueous 
PAH solution with humic/fulvic acid and 
following the decrease in fluorescence in-
tensity. Linear Stern-Volmer plots for the 
quenching of PAH fluorescence were used to 
derive association equilibrium constants 
for the ground state binding between a PAH 
and humic or fulvic acids. 
PAH(free) + Hum/Ful~ PAH·Hum/Ful 
For pyrene the association constants range 
from .028 to .092 (mg/L)-1. Humic acids 
bind more strongly than fulvic acids as 
expected in view of their higher organic 
carbon content. 
The effect of pH and salinity on 
the strength of binding was also studied. 
81. Five-coordinate dimethyl sulfoxide complexes of 
platinum(Il) 
L. E. ERICKSON, D. R. WRIGHT, AND Q_. _E'.. VIGNOUL 
Department of Chemistry, Grinnell College, Grinnell, 
Iowa 50112-0806 
Van der Poel, et al. have succeeded in making a wide 
variety of stable--S-coordinate mixed olefin-diamine 
complexes of Pt(II) by the simple reaction of the 
nitrogen chelating agent with Zeise's salt analogs 
in dry, non-polar solvent. 
Recognizing the similarities in DMSO and olefins as 
ligands for platinum, we have attempted to prepare 
analogous 5-coordinate DMSO complexes by the reac-
tion of nitrogen chelates with K[Pt(DMSO)Cl J in 
non-polar solvents. The results obtained wlth sev-
eral different nitrogen chelates will be described. 
The contrasting reactions with N,N'-t-butyldiamine 
and N,N'-t-butyldiimine will be emphasized. 
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82. Rapid determination of sulfur and iron 
in coal 
P. D. KILPATRICK and R. MARKUSZEWSKI 
Iowa State Mining and Mineral Resources Research 
Institute, Iowa State University, Ames, IA 50011 
Sulfur and iron were determined in 8 bituminous and 
subbituminous coals by rapid dissolution in a mixed 
acid, followed by turbidimetric and spectrophotomet-
ric measurements for S and Fe, respectively. The 
coal samples (250 mg) were heated in a simple 
Digesdahl• apparatus, developed by Hach Chemical 
Company, with 10 ml of a 4:3:3 mixture of HNO • HClO 
and H3Po 4 • Dissolution was completed in 20-6~ min., 4 
leaving only quartz (with small amounts of inertinite 
and resinite for some coals). After filtration and 
dilution of the digests, S was determined in some 
aliquots by forming BaS04 and measuring the turbidity 
at 460 nm. In other aliquots, Fe was complexed with 
FerroZine and the absorbance was measured at 510 nm. 
For the 8 coals, containing 0.41-4.20% S and 0.113-
1.762% Fe, the average values (with standard devia-
tions of 0.03-0.26% and 0.01-0.11%, respectively) 
agreed well with those obtained by other methods. 
The method, tested on NBS SRM 1632a coal (1.64% S, 
1.11% Fe), yielded 1.62% S (average of 4 values) and 
1.10% Fe (average of 3 values), with standard devia-
tions of 0.08 and 0.07%, respectively. 
CHEMISTRY D 
83. Identification of the cyanogenic 
glycoside in Davallia trichomanoides. 
P. A. LIZOTTE, and J. E. Poulton 
Department of Botany, University of Iowa, 
Iowa City, Iowa 52242 
Upon maceration, young fronds and 
fiddleheads of the fern Davallia 
trichomanoides release hydrogen cyanide. 
The cyanogenic compound was extracted from 
fern tissue in boiling 70% methanol. The 
cyanogen was purified by chromatography on 
a cellulose column eluted with H20-saturated 
~-butanol and recrystallized from 
benzene:methanol (1:1). Hydrolysis of the 
cyanogen by a partially-purified S-
glycosidase preparation from D. 
trichomanoides produced benzaldehyde and a 
disaccharide, which upon acid hydrolysis 
yielded glucose and arabinose. The 
cyanogen was identified as vicianin (the S-
vicianoside of (~)-mandelonitrile) by mass 
spectroscopy, H-NMR, m.p., and by 
comparison with authentic vicianin from 
Vicia angustifolia seeds. 
84. Hydrogen cyanide production in black 
cherry (Prunus serotina Ehrh.) seeds. 
G.W. KUROKI, R.S. YEMM and J.E. POULTON 
Dept. of Botany, Univ. of Iowa, Iowa City, 
IA 52242 
Upon crushing mature black cherry seeds, 
HCN is rapidly released. This phenomenon 
is due to degradation of the cyanogenic 
glycoside amygdalin (the 0-~-D-gentio­
bioside of (R)-mandelonitrile). This 
pathway is catalyzed by the sequential 
action of three distinct enzyme activ-
ities, namely, amygdalin hydrolase 
(AH), prunasin hydrolase (PH) and 
mandelonitrile lyase. These activities 
have been identified and completely 
resolved by several column chromato-
graphic methods. Both AH and PH demon-
strated high specificity for their re-
spective substrates. The Km values for 
AH, PH and lyase were 2.4 mM, 1.2 mM 
and 0.22 mM, respectively. All three 
enzymes had acidic pH optima 
(5.5 for AH and PH~ 6.3 for lyase). Iso-
electric points were determined to be 
6 .1 (AH) ~ 4 .1 (PH) ~ 4. 6 (lyase) • The 
ability of Concanavalin-A to bind these 
enzymes suggests they are glycoproteins. 
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85. Chemical Investigation of Jaquinia pyngens: A 
Search for Ant-repellent Compounds 
Adewole .L... Okynade and David F. Wiemer 
Department of Chemistry, University of Iowa, Iowa 
City, Iowa 52242 
In aggregate, the leafcutter ants CFormicidae, 
Attini) are the most destructive herbivores in the 
tropical Americas. The role played by secondary 
metabolites in the defense of potential host plants 
against attack by ~ cephalotes has been the 
subject of our investigations for several years. 
Jaqyinia pyngens CTheophrastaceae) might appear to 
be especially vulnerable to leafcutter attack, 
because it retains its leaves through the dry season 
when most deciduous plants have shed their leaves, 
but in fact 1.... pyngens is rarely attacked. Investi-
gation of extracts taken from this plant showed 
significant ant repellency in the chloroform 
extractables. Chromatographic fractionation of the 
chloroform extract has yielded a biologically active 
triterpenoid. The spectroscopic and chemical data 
which lead to this structural assignment, and the 
results of our bioassays, will be presented. 
86. Photoinduced addition of ketones to nucleic 
acid bases. 
V. NAIR* and S. CHAMBERLAIN 
Department of Chemistry, University of Iowa, 
Iowa City, Iowa 52242 
Purinyl radicals generated by diazotization of amino 
purines or by photolysis of halo purines are finding 
wide application in the modification of nucleosides. 
We have discovered recently that enolates of ketones 
react with halo purines in a photochemically stimu-
lated reaction to give alkylated purines apparently 
via a SRNl mechanism. Reaction conditions have been 
examined to find the best organic solvent for these 
reactions. Other anions in addition to ketone 
enolates have been studied to see if they can act 
in an SRNl fashion with halo purines. The SRNl 
reaction of halogenated purines leads to alkylated 
products with a ketone or other functionality in one 
step. Such modified purines are rare in nucleoside 
chemistry and may have interesting biological 
activity. Details of these synthetic transforma-
tions and their mechanistic implications will be 
the major focus of this paper. 
87. Intramolecular Reactions of 
Stabilized Carbanions with Esters. 
Phosphonate-
fA.111 Sampson, Gary J. Drtina, and David F. Wiemer 
Department of Chemistry, University of Iowa, Iowa 
City, Iowa 52242 
In studies directed towards the total synthesis of 
(+)-jatrophone, an efficient method of 3C2H)-
furanone ring formation was required. When studies 
were carried out on the model compound l• the cycli-
zation product could be varied, by modifying the 
nature of the base and reaction conditions used, to 
afford either the desired 3C2H)-furanone or an 
isomeric lactone. These reactions can be 
rationalized in terms of the nucleophilic character 
of the phosphonate anion under the prevailing 
reaction conditions. The structure of the 
unexpected lactone and a possible mechanism for its 
formation will be presented. 
88. Dark & light photoinitiated reactions of 
potassium diethyl phosphite 
J.H. HUGHES, J.E. SWARTZ, and T.L. SMITH 
Department of Chemistry, Grinnell College, P.O. Box 
805, Grinnell, Iowa 50112-0806 
The dark reaction of 4-bromobenzonitrile (ArBr) with 
potassium diethyl phosphite (K+nEP-) in dimethyl-
sulfoxide (DMSO) gives a quantitative yield of ben-
zonitrile (PhCN). The reaction is first order in 
ArBr. Reaction in DMSO-d6 gives PhCN-dl. The reaction 
produces several phosphorus containing compounds. 
Those compounds are also formed when diethyl bromo-
phosphate is subjected to dark reaction conditions. 
Reaction of ArI with KDEP is much faster than ArBr. 
We propose a nucleophilic substitution on the halo-
gen atom by DEP- as the mechanism for the dark re-
actions. This reaction gives DEP-X and Ar-. The Ar-
then abstracts a proton from DMSO to give PhCN. DEPX 
reacts to form t.he observed phosphorus-containing 
side products. 
The dark reaction of ArI occasionally yields traces 
of ArDEP. The reaction is inhibited by di-tert-butyl-
:!~~~~~::. and is thought to proceed via an SRNl 
The photoinitiated reaction of ArBr gives ArDEP (80%) 
and PhCN (20%); formation of ArDEP is inhibited by 
di-tert-butylnitroxide. The light reaction of ArI 
yields 55% PhCN and 5% ArDEP. 
89. Oxidations of sulfide and sulfoxide compounds 
by sodium bismuthate 
J. T. KIVI AND P. P. WICKHAM 
Department of Chemistry, Coe College, 
Cedar Rapids, IA 52402 
A novel method for oxidation of sulfides and 
sulfoxides using NaBi03 is discussed. Oxidation 
of n-butyl and phenyl sulfide with isolation of 
sulfoxide intermediate products is examined. All 
reactions are carried out under mild conditions 
and use only minimal amounts of the oxidizing 
agent. 
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90'. A sensitive method of analysis of an N-
nitrosourethane in the presence of N-nitrosamines 
or nitrite ion and its use in rronitoring N-nitro-
sourethane fonnation in solutions of lav acidity. 
J. E. C. HUI'CHlliS 
Buena Vista College, Stonn Lake, Iowa 50588 
I/JN concentrations of I- selectively denitrosate 
N-nitroso-N-methylurethane (NMU) in the presence 
of N-nitrosodiethanolamine in a CH3ccx::>H-H2S04-H20 
solvent. Raising [I-] causes the latter canpound 
to denitrosate subsequently. Detection of each 
canpound to a ng NNO-N level is achieved using a 
Bendix 8101-B NOx analyser to measure the NO re-
leased. NMU and NOr can also be simultaneously 
analysed in solution by denitrosating N02- in 
CH3ccx::>H-H20 and then adding H2S04 to denitrosate 
NMU with similar NO detection. This latter 
method and spectrophota!Etric detection at 250 nm 
was used to rronitor NMU fonnation fran N-rnethyl-
urethane and 10-4M N02- in the pH range 3-6. The 
significance of this work to possible environment-
al N-nitrosourethane fonnation will be discussed. 
91. Aluminium enolates of aminoketones 
Marie A. Wilmoth and Darrell P. Eyman 
Aluminium enolates of aminoketones of the type 
R 1 CO(CHR2 )nNR~, where R1 = C5H5 or CH3, R2 = H 
or CH3, R 3 ~ CA3 or C2H5, and n = l or 2, 
have been prepared. The enolates are prepared 
by the low temperature addition of Al(CH3)3 to 
a toluene solution of aminoketone. Low 
temperature is necessary in order to enhance 
product yield, and to control the resulting 
vigorous reaction. Product yields range 
from 65-98 percent. The enolates of amino-
ketones have been characterized by, NMR and 
IR spectroscopy, active alkyl analysis, 
Al analysis, molecular weight, and mass spectro-
metry of hydroylsis products. Subsequent re-
actions of these aluminum enolates with carbonyl 
compounds will be discussed. 
92. The ~MR spectra of l-aryl-l ,2-dihydro-
2-oxoquinolines. 
S. WAWZONEK, N.C. BAENZIGER, and T.V. TRUONG. 
Chemistry Department, University of Iowa, 
Iowa City, Iowa 52242. 
An unusual chemical shift in the proton nmr spectrum 
of the ?-hydrogen of 6-phenyl-6H-indeno[l,2-c]iso-
quino1ine-5,11-dione(I) to 05.46 suggested the 




The nmr spectrum of the 1-phenyl derivative (II, 
Ar=C6H6) using a 360 MHz Bruker spectrospin 
spectrometer showed the following values: o 6.64 
{d,lH,8-H (J=8.4 Hz)), 6.78(d,1H,3-H (J=9.6 Hz)), 
7.16-7.34(m,4H, aromatic Hs); 7.49-7.6l(m, 4H, 
aromatic Hs); 7.77(d,lH,4-H (J=9.5 Hz)). The l-E_-
toly1 derivative gave approximately the same 
chemical shifts for the protons of the dihydro-
quinol i ne ring. The doublet at o 6.64 ppm was 
ascribed to the 8-hydrogen; the low value for the 
chemical shift is caused by shielding involving 
the 1-aryl group. This group on the basis of 
crystal structure is rotated to make a dihedral 
angle of 71 .8° with the plane of the quinoline ring. 
93. Further studies on the Pinacol Coupling 
Reaction 
B. P. MUNDY, D. R. BRUSS, R. J. WARNET 
Simpson College, Indianola, IA 50125 and 
Montana State University, Bozeman, MT 59717 
The pinacol coupling of R (+} -3- methyl cyclo-
hexanone has been studied using various metals as 
reducing agents. Detailed examination of the 
product mixtures demonstrates that two distinctly 
different products result. This evidence suggests 
two different mechanisms are operative depending 
on the metal employed. In addition, evidence will 
be presented that the choice of mechanism can also 
be determined by the size of the group on the 
cyclohexanone ring. 
94. Investigation of a putative photo-Truce-Smiles 
rearrangement 
S.A. Miller and G.G. Wubbels 
Chemistry Department, Grinnell College, Grinnell, 
Iowa 50112-0806 
Possible precursors for photochemical Truce-Smiles 
rearrangements, 1 and 2, were synthesized by 
standard procedures. I proved to be unreactive in 







NaOEt/EtOH both thermally and photochemically. 
According to uv and gc/ms evidence, 2 appeared to 
undergo both thermal and photochemical Truce-Smiles 
rearrangement in NaOEt/EtOH. This photorearrange-
ment thus appears to be regiospecific for the po-
sition para to the nitro group, and is like the case 
wherein the internal nucleophile is -NHPh. It con-
trasts with the meta regiospecificity shown when the 
internal nucleophile is an amino group rather than 
an enolate carbanion. This suggests that the photo-
Truce-Smiles rearrangement in this case proceeds by 
electron transfer as the primary process. 
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95. Evidence for genetic control of sebum fatty 
acid composition: a study with twins 
D.T. DOWNING, M.W. MCDONNELL, M.E. STEWART 
Marshall Research Laboratories, Department of 
Dermatology, University of Iowa College of Medicine, 
Iowa City, Iowa 52242 
Human sebum contains a complex mixture of fatty 
acids, including many methyl-branched types which 
are uniquely sebaceous. Individuals vary consider-
ably in the proportions of various types of branched 
chain fatty acids in their sebum. We undertook a 
study with twins, both identical and fraternal, to 
determine whether there is a genetic basis for the 
individual variation. Lipid was extracted from the 
subjects' hair, a pure sebaceous lipid (wax esters) 
was isolated, and its fatty acid composition was 
analyzed by quartz capillary gas-liquid chromato-
graphy. The identical twins (5 sets) were found to 
resemble each other closely in their wax ester fatty 
acid composition. One set of fraternal twins showed 
striking differences. Most notably, the iso-
branched fatty acids with 14, 16, or 18 ca~bon atoms 
were 7 times higher in one twin than in the other. 
Another set of fraternal twins had relatively small 
differences between them, but were more dissimilar 
than the identical twins. The results suggest ge-
netic control of sebum fatty acid composition. 
96. NMR studies of Schiff bases of vitamin B6 
ROBITAILLE, P.-M. L., SCOTT, R.D., METZLER, D.E. 
Iowa State University, Department of Biochemistry & 
Biophysics, Ames, IA 50011 
Pyridoxal-5'-phosphate and its interactions with 
alanine and ethylenediamine were studied in H20 and 
D~O using UV-visible spectro?hotometry and rH and 
3 P-NMR. Schiff base formation was examined as a 
function of pH in both solvents and for each amine. 
The pKa values of the resulting Schiff bases were 
determined by UV-visible and 31P-FT-NMR spectro-
scopy. Maximum Schiff base formation for the ala-
nine system was found at an apparent pH of 9.2 (log 
Kf=2.50) in D10 and at a pH of 9.1 (log Kf= 2.58) in 
H20. Maximum formation for ethylenediarnine occured 
at a pH of 8.0 (log Kf=3.92). In the case of 
ethylenediamine and PLP, an attempt was made to 
establish the ratio of the closed ring form, i.e. 








97. The Iowa breeding bird atlas project. 
NEWLON, ~. , HOWE, B. , KOENIG, D • , ROOSA, D . , and 
NEWHOUSE, D. 
Department of Zoology, University of Iowa, Iowa 
City, IA, 52242. 
The Iowa Ornithologists' Union and the Iowa Con-
servation Connnission have begun a project to map 
the breeding distribution of all species of birds 
that nest within the state. A systematic field 
study to determine breeding ranges and habitats 
has never been attempted and as a result the 
breeding ranges and critical habitats of many 
species remain poorly known. The results of the 
atlas will be of value to environmental biologists 
in their efforts to protect rare species and crit-
ical areas, and will provide a baseline against 
which to monitor the effects of future environ-
mental change. Atlas projects such as Iowa's are 
going on in many states of the U.S. and in many 
countries around the world; thus our Iowa atlas 
is part of a global effort to improve knowledge of 
bird distribution. We invite all interested Iowa 
ornithologists, amateur and professional, to join 
us in this project; write to the address given 
above for information. 
98. Species-area relationships of Iowa marsh birds. 
Brown, M., and J. J. Dinsmore. 
Department of Animal Ecology, Iowa State University 
Ames, Iowa 50011. 
The breeding birds in 30 Iowa marshes during 1983 
were determined by censuses and nest searches. The 
marshes varied in size, the degree to which they 
were isolated from other marsh habitat, and the 
number of breeding bird species present. The number 
of breeding bird species was related to the size of 
the marsh and the degree of isolation. The log-log 
model: · 
log S = log 4.4 + .22l(log A) + .083(log I) 
(where S = number of breeding species, A = size of 
marsh in hectares, and I = number of hectares of 
marshland within a five km radius) accounted for 
76% of the variance in the number of breeding 
species. The nature of this relationship indicates 
that these habitat islands have some similarities 
with geographical islands. The applicability of 
this relationship to marshbird conservation is 
discussed. 
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99. Birds nesting in flooded dead trees in 
Rathbun Reservoir, Iowa. 
!· ~· Burns and R. B. Dahlgren. 
Iowa Cooperative Wildlife Research unit, 
Iowa State University, 11 Science II, Ames, 
Iowa 50011. 
Rathbun Reservoir was filled in 1969 by damming 
the Chariton River in south-central Iowa. The 
upper reaches of the reservoir were not cleared 
before damming, leaving about 420 ha of dead trees 
in water 0-5 m deep. These trees were observed 
April-July 1983 to determine which bird species 
were nesting there. Because of difficulty in 
climbing the flooded trees, a nest was confirmed 
(1) when nestlings or eggs were seen, (2) when 
nestlings were heard, or (3) when three feedings 
of nestlings were observed. Thirty circular plots 
totalling 21.6 ha were observed at least 30 min. 
each every 5-9 days. A total of 112 nests of 7 
different species were found, including in order 
of abundance: European starling, tree swallow, 
house sparrow, red-headed woodpecker, northern 
flicker, grackle, and wood duck. One nest of each 
of 5 other birds in flooded dead trees was found 
off the plots: red-tailed hawk, eastern kingbird, 
mallard, house wren, and great crested flycatcher. 
100. Preliminary results of American kestrel nest 
box study in north-central Iowa 
R. D. ANDREWS, G. J. Fay 
Iowa Conservation Commission, 1203 North Shore 
Drive, Clear Lake, Iowa, 50428. 
The American kestrel, formerly known as the East-
ern sparrow hawk is the only falcon common over 
Iowa during spring, summer and fall. In recent 
years this cavity nesting species has been declin-
ing in number probably due to a shortage of natural 
nesting cavities. In 1983 a joint three year pilot 
project by the Iowa Conservation Commission, the 
Iowa Department of Transportation, and Clear Lake 
Boy Scout Troop #30, was initiated to evaluate the 
use of artificial nest boxes placed on the back 
side of the large Interstate 35 directional sign 
posts in Cerro Gordo County. 
First year results look encouraging with nests 
initiated in 8 of 20 nest boxes. Two nests were 
terminated before hatching, however, in the remain-
ing 6 a total of 26 young kestrels fledged. Height 
of nest boxes, south versus north exposure, distance 
between each nest structure, use by other species, 
proximity of perching sites and other site location 
parameters will be evaluated. Iowa Chickadee 
Checkoff funds will likely be used on this project 
if expanded statewide. 
101. A germplasm conservation program for Iowa trees. 
R. B. HALL 
Department of Forestry, Iowa State University, Ames, 
Iowa 500ll. 
Iowa's woodland resources offer considerable genetic 
variation that should be protected for the future. 
The quality of Iowa's Juglans nigra populations has 
long been recognized informally by the marketplace. 
Selections of Populus deltoides made in eastern Iowa 
have proven to be among the top parental stocks in 
European breeding programs. Fraxinus pennsylvanica 
provenances from central Iowa are among the best in 
a series of tests across the eastern U.S. For these 
species and many others, the state of Iowa should 
have a germplasm preservation program. Such a pro-
gram is needed to counteract the effects of land 
clearing and hygrading that have had serious impact 
on Iowa's forests for the last century. Several 
alternatives for preserving our valuable germplasm 
will be examined. 
102. Selective predation by larval tiger 
salamanders (Aa'bysto• tigrinua). 
L.G. Leff and M.D. Bachann 




The hypothesis that larval Allbysto.a tigrinua do 
not feed indiscriainately was tested by analyzing 
predatory sequences and prey selectivity for larvae 
presented with various types of prey. The prey 
species used varied in activity patterns and aor-
phology. The predatory sequence was broken down 
into thirteen coaponents. Frequency of tranaition 
between the behaviors was deterained and chi-square 
and binomial tests were used to deteraine if behav-
ioral components were independent of preceding be-
haviors. Selectivity was quantified using Freed's 
electivity index. It appears that larvae exhibit 
selective predation and that sequential transitions 
of behavioral components are not randoa. 
103. Contract commercial fishing in Clear Lake, Cerro 
Gordo County, 1980-1983 
J. R. WAHL, T. 1iJ. GENG ERKE, A. L. SCHALEKAMP 
Iowa Conservation Commission, 1203 North Shore Drive, 
Clear Lake, Iowa, 50428. 
A substantial portion of the standing stock in 
many inland Iowa lakes is comprised of under 
utilized and commercially valuable fish species. 
Following an absence of approximately 40 years 
commercial fishermen have recently been contracted 
to remove common carp (Cyprinus carpio) and bigmouth 
buffalo (Ictiobus cyprinellus) from Clear Lake. A 
total of 17,000 pounds was taken during 1980-81 and 
1981-82, utilizing a bag seine. In 1982-83 commer-
cial fishermen were allowed to use trammel nets 
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(> 3 in. bar mesh) in addition to se1n1ng equipment, 
and harvested 272,000 pounds. Of this total, 95% 
were taken by trammel net. Walleye (Stizostedion v. 
vitreum) and channel catfish (Ictalurus punctatus) 
represented the majority of the sport fish caught 
which was less than l fish/1400 ft. of trammel net. 
Only two sport fish were reported dead, constituting 
1% of the total number caught. Projected revenue 
from the 1982-83 commercial fish harvest was about 
$46,000. 
104. Survival, movement and habitat utilization of 
spring stocked fingerling brown trout (Salmo trutta) 
in six northeast Iowa streams. ~~--~~-
S.A. MARSHALL and B.W. MENZEL 
Iowa State University, Department of Animal Ecology, 
Ames, Iowa 50011 
This research investigated the relative merits of 
two methods of stocking: spot-stocking, whereby a 
large number of fish are introduced at one site, and 
scatter-stocking, whereby fish are introduced in 
smaller numbers over a length of stream. In May, 
1983, three streams were spot-stocked and three 
others were scatter-stocked with 1200 trout each. 
In June and September, trout were collected by 
electrofishing from 0.8 km study sections in each 
stream. A habitat survey was conducted in the 
scatter-stocked streams in July. The results 
indicate that over-summer survival was similar in 
the two stream groups, ranging from 3 to 28% in 
individual streams. Summer growth however, was 
greater among scatter-stocked fish. Multiple 
correlation analysis indicated that a few habitat 
parameters were most useful for accounting for the 
distribution of trout in scatter-stocked streams. 
Overwinter survival of the stocked trout will be 
determined on the basis of March, 1984, collecting. 
105. The distribution of fishes in the Iowa-Cedar 
River basin, Iowa. 
J. R. Olson and B. W. Menzel 
Department of Animal Ecology, Iowa State 
University, Ames, Iowa 50011 
As part of a statewide inventory of Iowa fishes, 
a survey of fishes was made in the Iowa-Cedar 
River basin, Iowa, to determine present fish 
distribution, historical changes in fish 
distribution, ecological and historical factors 
influencing distribution, and the distributional 
status of fishes considered threatened or 
endangered in Iowa. The survey provided 
distributional information for 88 fish species, 
five of which are considered endangered or 
threatened in Iowa. Comparisons of recent 
information to that from 30 years ago (Cleary 
1953) and from 90 years ago (Meek 1892) show that 
the most serious decline in the fish fauna 
occurred before 1950, and that the fauna has been 
relatively stable since 1950. 
106. Influence of added structure on stream fish and 
invertebrates. 
G. D. Garman, B. W. Menzel and J. L. Baker. 
Iowa State University, Dept. of Animal Ecology, 124 
Science II, Ames, Iowa 50011 
This experiment examined the response of stream 
biota to concrete blocks placed in a sandy stream 
reach. In spring 1983, blocks were laid in the 
center of each of six study sections. Six other 
sections served as controls. Fish were collected by 
electrofishing in each section before structure 
placement and 1, 6, 9 and 18 weeks thereafter. 
Invertebrates were collected at the same time using 
a Hess-type sampler in open substrate and emergent 
vegetation, and by scraping surfaces of randomly 
chosen blocks. 
Several fish species apparently used the artificial 
structure for breeding, particularly johnny darter 
and fathead minnow in June, and fathead and blunt-
nose minnows in July. In late summer and fall, 
aggregations of stonerollers, green sunfish, and 
creek chubs occurred around structures. Inverte-
brate samples in open substrate yielded small 
numbers of midge larvae and snails. Emergent vege-
tation had many taxons but few individuals of each. 
Concrete blocks and associated vegetation supported 
large numbers of mayfly and caddisfly larvae. 
107. The importance of habitats associated with 
backwater area confluences as nursery areas for the 
fishes of the Upper Mississippi River 
W. A. SHEAFFER AND J. G. NICKUM 
124 Science II, Iowa State University, Ames, IA 
50011 
It is possible that drift of aquatic organisms and 
nutrients occurs between backwater areas and the 
main channel of the Upper Mississippi River. The 
drift into the main channel could result in produc-
tive areas downstream that may be utilized as nur-
sery areas by larval fishes. The confluences of 
backwater areas may also provide nursery areas for 
larval fishes associated with the main channel. 
Three backwaters were sampled in Pool 13 from 2 
April 1983 to 19 August 1983. Weekly triplicate 
tows were conducted at night in the main channel 
upstream and downstream from the confluences of the 
backwater areas and in the backwaters near their 
confluences. The data will be analyzed to examine 
differences between the three habitat types. This 
will provide insight into which species are 
utilizing the areas associated with backwater area 
confluences as nursery areas and whether the down-
stream sites are more productive due to inputs from 
the backwaters. 
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108. Decay rates and nutrient dynamics of de-
composing pondweed (Potamogeton pectinatus L.) 
T. E •. Robertson and R. W. Bachmann, Department 
of Animal Ecology, Iowa State University, 
Ames, IA 500ll 
This study examines the characteristics of de-
composing P. pectinatus and its influences on 
the ecology of a small central Iowa stream. 
Litter bags, filled with 2-3 grams {dry 
weight) of plant material were incubated in 
the upper reaches of the Big Creek stream 
system, Boone Co., Iowa. More than 40% of the 
decomposing vegetation was lost within the first 
20 days of incubation with a 70% loss occurring 
over the entire 10 week study period. The per-
cent Nitrogen {by weight) increased from an 
initial level of 5.2% to 5.8% within the first 
7 days of incubation, with a subsequent decrease 
to.2.5% after 10 weeks. Phosphorus {percent by 
weight) showed a steady decline from about 1.0% 
initially to .4% after 10 weeks. 
109. Dissolved oxygen and primary productivity 
in a small agricultural stream in Iowa 
K.J. KORTGE and R.W. BACHMANN 
Department of Animal Ecology, Iowa State 
University, Ames, Iowa 50011 
Dissolved oxygen and temperature were measured 
continuously in Big Creek, Boone County, Iowa, 
during the summer of 1982. Gross primary 
productivity and community respiration were 
estimated using a single station diurnal oxygen 
curve method. Large diurnal changes in dissolved 
oxygen and temperature were found. On the average, 
oxygen levels ranged from 6.3 mg/l (55% saturation) 
just before sunrise, to 10.3 mg/l (121% saturation) 
several hours before sunset, and temperatures ranged 
from 13.8°C to 18.3°C. Gross primary productivity 
and community respiration values were 
10.0 g 02/m2/day and 18.2 g 02/m2/day respectively. 
These rates were high compared to values reported 
for other streams. Almost all primary production 
jn Big Creek took place on the stream bed rather 
than in the open water. 
ENGINEERING 
110. Engineering problems for high school science 
classes 
~ PATTERSON 
Iowa State University 
Materials Science and Engineering 
110 Engineering Annex 
Ames, Iowa 50011 
Important engineering problems and the methods 
for solving them are recast in terms of a simple 
de circuit concepts such as are already taught 
in many junior high, high school and community 
college science curricula. Emphasis is on 
engineering analyses for simple materials and 
composite structures subject to internal stresses 
external loads, etc.; but other engineering ' 
applications are also considered, such as the 
heat transport calculations used in furnace design. 
Thoughts on the need for critical scrutiny of 
analog solutions will also be aired. 
111. Granulation and firing of power plant fly ash-
carbon mixtures 
B. C. FEISEL AND G. BURNET 
Ames Laboratory and Department of Chemical 
Enqineerinq, Iowa State University 
135 Sweeney Ha 11 , JI.mes, IA 50011 
Preparation of feed materials in homogeneous 
uniformly sized oranular form is a key step in 
several processes for resource recovery from power 
plant fly ash. In this work, a pan qranulator 
was used to prepare qranules under a variety of 
conditions of composition and pan operation. The 
qranules were then hardened by firinq in either an 
inert or an oxidizinq atmosphere and tested for 
strenoth, homoqeneity, degree of sinterinq and 
reactivity. Results of the tests were correlated 
with the primary qranule preparation variables. 
ll2. Fast diffusion, electrotransport and solubility 
of iron in scandium 
S. C. AXTELL, 0. N. CARLSON AND R. J. CONZEMIUS 
Ames Laboratory and Department of Materials Science 
and Engineering, Iowa State University 
Ames, Iowa 50011 
Diffusion and electrotransport properties were deter-
mined for iron in a (h.c.p.) and B (b.c.c.) scandium 
over a temperature range of 968-1517°C. Measurements 
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indicate that the solute has high mobilities and that 
its diffusivities are of the order of 10-9 - 10- 10 
m2/s in <t-SCandium and 10-9 m2/s in a-scandium. From 
a linear least squares fit to the diffusivity data in 
a-scandium, the values for the activation energy, Q, 
and dfffusfon constant, Do, were calculated for the 
solute in a-scandium and were determined to be 54 ± 4 
KJ mo1-1 and 1.5 x 10-1 m2/s respectively. A rela-
tively large scatter in the diffusivity data in a-
scandium, coupled with a short a-scandium temperature 
range (1335-1539°C) prohibited the calculation of 
these values for the' solute in a-scandium. The 
effective valence, Z*, values were all negative cor-
responding to migration towards the anode. Solubil-
ity data for the solute in a-scandium were obtained 
over a temperature range of 700-950°C. The solubil-
ity at 950°C is greater than 434 at. ppm Fe. 
113. Crack initiation and ductility of hydrogenated 
V-Nb alloys. 
D.-S. CHEONG, C. V. OWEN, O. BUCK 
Ames Laboratory and Department of Mat~rials Science 
and Engineering, Iowa State University 
Ames, Iowa 50011. 
The effects of deformation modes on crack initiation 
of hydrogen charged V-Nb alloys was investigated. 
In almost all cases, it was observed that cracks 
initf ated at grain boundaries oriented favorably to 
the tensile axis. Severe embrittlement was usually 
triggered by mechanical deformation twins impinging 
on grain boundaries. Slip also caused intergranular 
cracking; these cases, however, led to intermediate 
embrittlement. It is speculated that twins generate 
a highly localized strain field at the grain bound-
aries, which in the presence of hydrogen can tear the 
grain boundaries apart. The cause for the grain 
boundary separation is unknown at present. In non-
hydrogenated alloys, the grain boundaries are not 
torn apart. In this case, the strain field of twins 
impinging on grain boundaries can be relieved by 
triggering twins or slip in adjacent grains. 
This work was performed under Contract No. W-7405-
Eng-82 with the U. S. Department of Energy. 
114.Strengthening of Composite Steel Beam and 
Concrete Deck Bridges 
K. F. DUNKER, F. W. KLAIBER AND W. W. SANDERS, JR. 
Department of Civil Engineering, Iowa State 
University, Ames, Iowa 50011 
Due to changes in design standards and increases 
in legal loads, many existing Iowa bridges cannot 
be rated for legal loads. One type of bridge, a 
composite steel beam and concrete deck bridge, 
constructed for spans of 30 to 70 feet during the 
period 1930 to 1960 can be strengthened by post-
tensioning. A team of Iowa State University 
researchers, with grants from the Iowa DOT, has 
strengthened two Iowa bridges to demonstrate the 
feasibility of the post-tensioning method and has 
monitored the bridges for almost two years. 
Currently the research team is developing 
simplified engineering design methods and field 
instrumentation to permit economical 
strengthening of a large number of Iowa bridges. 
115. Shape design sensitivity analysis of structural 
systems 
K. K. CHOI 
Center for Computer Aided Design, College of 
Engineering, The University of Iowa, Iowa City, 
IA 52242 
Several examples of problems of shape design 
sensitivity analysis of elastic bodies are present-
ed, including built-up structures that are composed 
of solid elastic structural components. Cost and 
constraint functionals include weight, stress, 
deflection, and natural frequency of the structure. 
A material derivative technique of continuum 
mechanics and an adjoint variable method are used, 
with variational formulation of the governing 
boundary-value problems of elasticity, to obtain 
derivatives of cost and constraint functionals 
with respect to domain variation. Smooth boundary 
parameterization that are consistent with finite 
element numerical solution of the boundary-value 
problem are presented. 
116. Annular transducer for acoustical medical 
imaging 
G. M. POLLARI 
4408 E.B., The University of Iowa, Iowa City, 
IA 52242 
An annular transducer for acoustical medical 
imaging has been developed. Experimental results 
show that the beam width is approximately one 
third of that for a planar transducer with a simi-
lar aperature. Further tests on this device con-
firm these initial results and show an axial 
variation different from that of a planar trans-
ducer. Results on recent measurements of the 
field pattern and receiving characteristics of 
the annular transducer and other similar geo-
metries will be presented. 
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117. Reinforced Concrete Cantilever Retaining Wall 
(RCCR-WALL) 
M. E. NAGIB, P. BRECKNER, L. FARSAKH 
P. O. Box 1634, Iowa City, IA 52242 
(RCCR-Wall), is a Fortran 77 interactive command 
driven computer program with graphics capabilities. 
It has two primary functions: 
1) Performs a detailed design of a cantilever re-
taining wall, according to the 1877 ACI Build-
ing Code. A variety of graphic plots are 
available, showing the wall design details, as 
well as enlarged plots of the stem, wheel, and 
toe. 
2) Performs a stability analysis on a given canti-
lever retaining wall. The program tests for 
overturning, sliding, and bearing capacity 
of the soil. If the given retaining wall was 
found unsatisfactory, the program automati-
cally modifies the dimensions to meet the code 
stability requirements. This capability could 
be used as a teaching tool for a laboratory 
"stability of retaining wall" experiment. A 
concrete model (or any other material) could 
be used by the program. 
The program is user friendly and is virtually 
"crash proof." Modification of the input data 
can be made by the user at any stage of the exe-
cution of the program. 
118. Pore structure evaluation of Iowa fly ash con-
cretes. 
ALLENSTEIN, R. J., J. M. PITT and T. DEMIREL 
Iowa State University, Civil Engineering Department, 
Ames, Iowa 50011. 
The pore structure of the mortar fraction of hardened 
concrete is primarily responsible for the freeze-thaw 
resistance of concrete. Because a reduction in 
freeze-thaw resistance has been exhibited by con-
cretes containing Iowa fly ashes as a substitute for 
portland cement, a microscopic study of the air-void 
system was undertaken. In addition to the conven-
tional linear traverse method of air-void evaluation 
as described in ASTM C 457, an image analysis tech-
nique was developed. The image analysis technique 
included the development of a method of intruding 
air-voids in a hardened specimen with a fluorescent 
resin to aid in the identification of air-voids. 
The study concluded that average parameters obtained 
from the microscopic analyses meet requirements for 
frost resistant concrete and that a nonuniform dis-
tribution of air-voids throughout the mortar appears 
to be the cause of reduced freeze-thaw resistance in 
some fly ash concretes. 
119. Frost resistance in relationship to pore size 
distribution in fly ash concrete. 
HAMMERBERG, R. J., J.M. PITT and T. DEMIREL 
Civil Engineering Department, Iowa State University, 
Ames, IA 50011 
In an effort to relate freeze-thaw durability of fly 
ash concrete to the pore structure of the constituent 
materials, concrete batches were made at three fly 
ash replacements using two limestone aggregates. 
Both aggregates have been classified by the Iowa De-
partment of Transportation as high quality aggre-
gates. Each batch was tested for durability accord-
ing to ASTM C666. Mortar samples of each batch were 
taken at curing ages of 7, 28, and 90 days in order 
to analyze its pore structure. Pore size distribu-
tion analysis of the mortar, as well as each aggre-
gate, was performed by mercury intrusion porosimetry. 
Results show that at fly ash replacements greater 
than 25%, durability remains constant for concrete 
made with aggregate A, but drops dramatically for 
concrete made with aggregate B. Pore size distribu-
tion analyses show aggregate B to be deficient in 
voids greater than 1/2 micron radius, as compared to 
aggregate A. Analysis of the mortar indicates fly 
ash may be responsible for a change in pore size dis-
tribution of the mortar. 
120. Autoclave expansion of portland cement-fly ash 
pastes. 
SCHLORHOLTZ, S. and T. DEMIREL 
Civil Engineering Department, Iowa State University, 
Ames, Iowa 50011. 
The influence of the chemical composition of fly ash 
on the autoclave expansion of portland cement-fly 
ash pastes has been studied. Six different fly 
ashes (three Class C and three Class F) and three 
Type I portland cements were used in the study. The 
autoclave expansion tests were performed as describ-
ed in ASTM C 151-81. Elemental and compound compo-
sitions of the fly ashes and cements were measured 
using x-ray fluorescence and x-ray diffraction. 
Several of the cement-fly ash pastes exhibited se-
vere expansive behavior. Free lime (CaO) was the 
only single variable that correlated well with the 
expansion observed in the autoclave tests. Several 
multivariable models were generated using the Sta-
tistical Analysis System (SAS) at Iowa State Univer-
sity. Lime, magnesium oxide, and tricalcium alumi-
nate were the significant variables in the multi-
variable models. The autoclave expansion of port-
land cement-fly ash pastes appears to be quite sen-
sitive to the amount of free lime present in a given 
mixture. 
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121. Utilization of lime-sinter process residue for 
the manufacture of a low-alumina portland cement 
J. A. CHESLEY, M. J. MURTHA, AND G. BURNET 
Ames Laboratory and Department of Chemical 
Enoineerino, Iowa State University 
135 Sweeney Hall, Ames, IA 50011 
The lime-sinter process for recovery of alumina 
from coal conversion solid wastes produces a 
residue that is largely dicalcium silicate (DCA) 
and that contains only 3-5%w Al203. The large 
amount of this material produced must be used and 
the energy expended to calcine the limestone and 
to form DCA in the process must be recovered to 
assure overall economy. Because of the chemical 
similarity of the residue to feed materials for 
the manufacture of portland cement and its unique 
low alumina content, it is being investigated as 
a raw material for ASTM Type V, CSA sulfate 
resisting (low-alumina) cement. This cement is. 
used mainly in the western states where some soils 
and qroundwater have a hioh sulfate content. This 
paper examines the feasibility of using the residue 
as a cement raw material and includes a cost 
analysis for a combined alumina/portland cement 
plant capable of using the fly ash from a 1000 
MWe power station. 
122. PED: Pressurized electroosmotic dewatering 
HEATH, L. and T. DEMIREL 
Civil Engineering Department, Iowa State University 
and Ames Laboratory, USDOE, Ames, IA 50011 
Pressurized electroosmotic dewatering of coal sludge 
has been studied. The completed research consisted 
of bench-scale, batch tests using pressures of 0-40 
psi and voltage gradients of 0-6 VDC/cm. Many de-
watering processes have been studied by others and 
it has been shown that electroosmotic dewatering of 
fine-grained material is promising; however combin-
ing electroosmosis with pressure increases the effi-
ciency, e.g. PED reduced the final moisture content 
to a level approximately 15-20% by dry weight lower 
than those achieved by pressure filtration and 
electroosmosis used independently. The increase in 
efficiency is due to the independence of electro-
osmosis and pore size. In the PED process, electro-
osmosis is used as the driving force on the water 
and the applied pressure is used to consolidate the 
material, thereby maintaining pore saturation. Cur-
rent research is addressing the development of the 
PED process in a continuous process for dewatering 
fine coal suspensions as well as studying the ef-
fects of particle size distribution, chemical addi-
tives and gradients on dewatering rate, final mois-
ture content, power consumption, and electrochemical 
reactions. 
123. Uranium peroxide precipitation from uranium 
mill solutions 
A. E. CAHILL, L. E. BURKHART 
Ames Laboratory, Chemical Engineering Dept., 
Iowa State University, Ames, Iowa 50011 
Uranium may be leached from ores by solutions of 
sodium carbonate; ion exchange then converts the 
solution to one of uranyl chloride or sulfate, 
containing vanadium and molybdenum. Treatment with 
hydrogen peroxide precipitates uranium peroxide and 
leaves the other metals in solution. The manner in 
which the precipitation is carried out determines 
the completeness of uranium recovery, freedom from 
vanadium and molybdenum, and the physical properties 
of the precipitate, such as filterability and 
tendency to cake. We have been able to obtain 
excellent recovery and purity in a free-flowing, 
easily dried product. Under certain conditions, 
the product consists of spherulites. 
124. Identifications of Potential Water Supply 
Impoundment Sites for Southwest Iowa 
P. M. WITINOK 
The University of Iowa, Iowa City, Iowa 52242 
Nine southwest counties of Iowa have experienced 
chronic, and sometimes, acute water supply problems 
attributed mainly to poor water quality and limited 
groundwater resources. In mitigating the region's 
water problems, the most viable water supply option, 
is increased surface water development. In this 
study, surface water development potential was 
evaluated in the nine county region by an analysis 
of stream flow watershed yield, soils and 
topographic characteristics. The study identified 
164 potential impoundment sites with an apparent 
capability of sustaining water demands for 
populations of between five and twelve thousand. 
125. Factors controlling water chemistry and 
sensitivity to acidification of lakes in Upper 
Michigan 
N. P. NIKOLAIDIS and J. L. SCHNOOR 
The University of Iowa, Civil and Environmental 
Engineering, #2131 E.B., Iowa City, IA 52242 
Reduced federal funding for water quality surveys 
as well as the necessity to estimate resources-
at-risk prompted the development of a technique 
which predicts sensitivity of lakes to acidi-
fication, by using only information derived from 
maps and water chemistry surveys. A set of 19 
watershed descriptors was selected and a multi-
variate statistical model was developed to clas-
sity any lakes as to its sensitivity to acidi-
fication. Hydrology, bedrock geology, morphometry, 
and soil chemistry were shown to be the key factors 
that addressed the susceptibility to acidification. 
The model correctly classified 62.3 to 86.8% of the 
lakes according to alkalinity. 
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GEOLOGY 
126. Computer resources at the Iowa Geological 
Survey 
R. L. TALCOTr and D. R. BRUNER 
Iowa Geological Survey, 123 N. Capitol St., Iowa 
City, Iowa 52242 
Over the years stratigraphic, site inventory, water 
quality, and other data files have been generated in 
Iowa through cooperation with the U.S. Geological 
Survey and various state departments. Computer pro-
grams have been acquired or developed to enable 
digitizing map files; plotting sample site locations 
on a base map; retrieving and reviewing geologic, 
water quality, and site records; generating cross-
section diagrams, contour and 3D displays; and 
transferring data to remote computer centers for use 
by others or for applying data management or statis-
tical procedures not available in-house. The utili-
zation of these capabilities is documented using the 
example of yield potential estimates for the Cambro-
Ordovician aquifer in Iowa and other applications 
where tedious hand work can be relieved by computer 
processing. Particular attention is addressed to 
the advantages and limitations of computerized pro-
cedures as compared with manual preparation of 
working maps and contour displays. 
127. Karst-related features of the Upper Mis-
sissippi Valley Region 
J, HEDGES and C. ALEXANDER 
Big Cove Tannery, Pennsylvania; University of 
Minnesota, Minneapolis 
The stratigrapic record in the Upper Mississippi 
Valley region contains paleokarsts of Ordovician, 
Devonian, Pennsylvanian, and Cretaceous ages; it 
also reveals interstratal karstification between the 
Shakopee dolomite and overlying St. Peter sandstone 
and between the Oneota dolomite and the underlying 
Blue Earth siltstone. 
Solution by hydrothermal fluids initiated many 
caves and subsidence structures in the Tri-State 
lead/zinc mining district. Deep artesian flow pro-
duced three-dimensional maze caves in the Niagaran 
dolomites. Shallow-phreatic caves are present 
throughout the region. 
The Galena Plateau bordering the Root, Upper 
Iowa, Yellow, and Turkey Rivers is a merokarst, as 
are areas of the Niagara plateau along the Maquoketa 
and upper Turkey Rivers and of the Devonian upland 
adjacent to the upper Cedar River. Springs in the 
region have deposited tufa. 
Escarpments throughout the region are mantled by 
congelifractates of Wisconsinan age; these are some-
times extensive enough to contain talus caves, 
expanded joints, and other karst-like features. 
Calcareous or poorly cemented sandstones throughout 
the region contain soil pipes. 
128. A Paleokarst in the Mississippian Strata of 
Louisa County, Iowa 
R. M. McKAY and M. J. BOUNK 
Iowa Geological Survey, 123 N. Capitol St., Iowa 
City, Iowa 
The Mississippian age Hampton and Burlington Fms. of 
the River Products Company's, Columbus Junction un-
derground mine in Louisa County contain a paleo-
karst. This paleokarst is variably exposed along 
the present perimeter of mine workings, and consists 
of sediment-filled passages which may be partially 
developed along vertical fractures or joints. The 
walls of this paleokarst display scalloping similar 
to that produced in caves by moving water. 
The fills are composed of well-stratified, 
fine, silty, quartzose sands, and laminated tan and 
greenish gray clays and silts, containing sparse to 
abundant weathered white silicified marine fossil 
debris. The finer silts and clays contain abundant 
disseminated secondary pyrite. Blocks of Wasson-
ville/Burl ington dolomite and chert commonly occur 
in the fills. 
These sediment-filled passages which are simi-
lar in cross section to modern caverns, presumably 
formed part of an extensive interconnected cavern 
system. Although no definite age has been deter-
mined for the paleokarst, regional geologic rela-
tions suggest the age may be lower Pennsylvanian. 
129.Aerial weathering in Wind Cave 
W. H. Gilbert 
Department of Biology, Simpson College 
Indianola, Iowa 50125 
Extensive formations of 'boxwork' in Wind Cave (in 
Black Hills of So. Dakota) spurred establishment 
of a national park there in 1903. The traditional 
explanation for boxwork development has been chal-
lenged by Palmer (1981), who theorizes that aerial 
weathering has played a major role in forming box-
work. This report is based on a preliminary ex-
periment designed to study the present rate of 
aerial weathering in Wind Cave. Pans at two loca-
tions collected any weathered particles for nearly 
9 days. At one site, negligible material accumu-
lated; at the other, 3.5 mg of material collected 
on the 0.092 m2 tray over 208 hours. These data 
extrapolate to 1.6 g/m2/yr, for a crude estimate 
that 100-200 g of limestone weathers from the ceil-
ing at that site each century. Assuming that spe-
cific gravity= 2 (approx.) for limestone, this 
weathering represents a loss of 0.08 cm per cen-
tury, requiring 38,000 years to expose the 12-inch-
deep blades of boxwork observed in a few areas of 
Wind Cave. However, if limey material is deposited 
within the ceiling while weathering occurs, as is 
probable, much greater time would be required for 
a 'net' weathering of 12 inches of ceiling. 
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130. Pennsylvanian outcrops in Iowa City 
R. T. Kay 
University of Iowa 
Pennsylvanian outcrops in Iowa City provide a 
view of at le3st 5 lithologies. 1. Shalev to 
sU ty containing fossil plant fragments. u 2. A 
quartz sandstone with black shale and plant 
fragments. J. Bioturbated sandstone with pyrite 
fillings, black shale and plant fragments. 
4. Very fine grained sandstone to sandy silt-
stone with pyrite nodules, black shale, and 
plant fragments. 5. Coarse grained, cross t)eds1 
quart arenite with conglomerate, evaporite, and 
possibly wood, mou1ds. These strata represent 
deposition by a river channel whose path was 
approximately along that of the Iowa river in 
this area. The exact age of these strata and 
their stratigraphic grouping is uncertain at 
this time out spore datine:; and grain analysis 
will determine the answer to these questions by 
the date of the seminar. 
131. Stratigraphy and petrology of the Exline 
Limestone (Pleasanton Group, Upper Pennsylvanian) 
in southern Iowa and northern Missouri 
!!· A· NIELSEN and P. H. HECKEL 
Department of Geology, University of Iowa, 
Iowa City, Iowa 52242 
The Exline Limestone is the lowest marine horizon in 
Missourian rocks of the northern Midcontinent, and 
although averaging only- 1 to 2 feet thick, is an 
important marker bed. Three distinct limestone 
facies are apparent: 1) Dense algal calcilutite 
characterizes the type area, extends westward in 
the subsurface along the Iowa-Missouri border and 
locally reaches 8 feet in thickness; 2) Northward, 
rubbly barren to skeletal calcilutite and skeletal 
calcarenite occur in cores from the Iowa-Nebraska 
border area; 3) Southward, conodont-rich argilla-
ceous crinoidal limestone characterizes the central 
Missouri outcrops. Farther southward a possibly 
equivalent marine shale horizon is detected in 
Kansas. The facies trends suggest a transgressing 
sea that deposited algal limestone on shallower 
areas toward the north, and shale and crinoidal 
limestone during stillstand toward the south, with 
subsequent regression resulting in leaching and 
partial erosion of the upper beds in the north. 
132. Lithology and depositional environment of 
the Fort Atkinson Member of the Maquoketa 
Formation in Northeastern Iowa 
B. C. TORNEY 
238 W. Randolph Street, Marengo, IA 52301 
'lbe 1Drt Atkinson Meaber is a wedge of carbonates 
occurring in the shal.es ot the Maquoketa lomation 
(Upper Ordovician). In the northern and southern 
parts of the outcrop belt in northeastem Iowa, the 
Fort Atkinson is entirely dclostone, with varying 
argillaceous content, mainly illi te. In the central 
area, the lower Fort Atkinson is argillaceous dclo-
stone with lenses ot biomicrosparite. The upper 
part is pelpseudcsparite and dolomitised biosparite, 
with an upper crinoidal biosparrudite at some 
local.1ties. Chert nodules and bands are present in 
the north bllt decrease southward. A diverse marine 
fauna is present. 
The 
Fort Atkinson 
M•ber was deposited under condi-
tions of normal salinity in a shallow epicontinental 
sea. The Fort Atkinson is a shal.low.lng upward 
sequence. Subtidal, argillaceous lime llll1d was 
deposited in the lower part of the seotion and is 
predominant to the south. This is overlain by 
pelleted 11111ds and pellet and skeletal sands which 
are predominant to the north in a shoreward 
direction. The sands were deposited in the sone 
of wave, tidal, and current action. Any 
supratidal sediments deposited to the north have 
been eroded at the pre-Middle Devonian unoonfol'lllity. 
133. Formation of catsteps in the Loess Hills 
J. WHITE 
Natural Quality Service, 904 South Anderson Street, 
Urbana, IL 61801 
Terracettes on slopes in the Loess Hills are known 
as catsteps. These features are step-like in cross-
s7ction, generally 1 to 3 m apart. Catsteps are 
linear and roughly parallel to topographic contours, 
but they are more or less discontinuous and anasto-
mosing. Formation of catsteps has been attributed 
to slumping along joints, to upslope retreat of 
small erosional scarps, and to the activities of 
grazing animals. Several mechanisms, sometimes 
working together, appear to cause and maintain 
catsteps. 
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LINGUISTICS 
134. Sharp eyes 
F. W. HOUSEHOLDER 
Indiana University 
LH313, Bloomington, Indiana 47405 
There are several commonly discussed types of lan-
guage change -- phonological change, semantic 
change and vocabulary change in particular. But 
certain changes do not quite fit any of these cate-
gories, and others are eccentric subtypes of these 
four. For instance, is it semantic change when the 
real world items named by a certain word change? 
In the days of 78 (and 45) rpm disc records, several 
such records might be sold in a book-like arrange-
ment called an album (perhaps because it resembled 
a scrap-book or photograph album). Since 12-inch 
33's have come to dominate the field, any one of 
them can still be called an album if it includes a 
number of separate items, though physically it 
resembles an old-fashioned single record. Is this 
a linguistic change? 
This paper explores the evidence for a similar case, 
where a relatively uncommon word, over the centuries, 
keeps its normal meaning ("supernaturally sharp-
eyed") but changes the base of the metaphor (from 
"eyes like Lynceus" to "eyes like a lynx"), while a 
concomitant change in popular mythology occurs. 
Phonology and surface semantics are unaffected. 
135. American English and Scots morphonemic vowel 
length. 
C. 0. THOGMARTIN and A. E. GALYON 
Iowa State University, Ames, Iowa 50011 
Distinctive vowel length has traditionally played no 
role in phonological descriptions of American Englis~ 
where vowel length is considered predictable from 
phonetic and prosodic environment. The length of 
vowels in Scots is described by a rule called Aitken's 
Law or the Scots Vowel-length Rule, which says that 
vowels are long in bimorphemic monosyllables. This 
results in minimal pairs like ~:rows, road:rowed, 
throne: thrown in which the first word has a single 
morpheme and a short vowel, while the second has two 
morphemes and a long vowel. Suspecting that some 
speakers of American English also use this rule, we 
dictated matched pairs of sentences, identical ex-
cept for the vowel length of the words in question, 
to a group of native speakers of American English. 
On the basis of the dictation, we divided the sub-
jects into vowel-lengtheners and non-lengtheners, 
recorded utterances with the minimal pairs spoken by 
each and compared their vowel lengths. Exnerimental 
results and theoritical implications are discussed. 
136. On the incomplete neutralization of German finals 
M. S. FOURAKIS and G. K. IVERSON 
University of Iowa, Iowa City, Iowa 52242 
Until very recently, there was no reason for this 
paper to have been written, whose simple purpose is 
to establish whether the devoicing of word-final ob-
struents in German actually constitutes phonological 
neutralization. But recent work in acoustic phonet-
ics purports to show that merger of this voiced/ 
voiceless contrast is only apparent, because it is 
incomplete. Thus, Mitleb (1981), Port, Mitleb, and 
O'Dell (1981), and O'Dell and Port (1983) show that, 
in their experiments at least, native speakers of 
German do regularly devoice word final obstruents, 
but they also produce slightly longer vowels before 
the morphophonemically voiced obstruents than before 
the voiceless ones, e.g. the vowel in Rad 'wheel' is 
actually longer (average 23 msec or 13~than the 
vowel in Rat 'advice' even though both words are pro-
nounced with voiceless finals. The experimental con-
sistency of this finding is of tremendous phonologi-
cal significance because German final devoicing is 
the universally recognized archetype of complete 
phonological neutralization. However, our work rep-
licating these studies indicates that the previous-
ly observed differences actually resulted from 
hypercorrective spelling pronunciation, absent in 
normal speech. 
137. NEGATION in the Balkan languages 
BEVINGTON, G. 
Northeastern Illinois University 
Linguistics Department 
5500 N. St. Louis Avenue 
Chicago, IL 60625 
In this paper I examine the systems of 
sentential negation in the Balkan languages 
in order to ascertain to what extent any 
aspects of them might be considered 
'balkanisms' or convergence phenomena. 
The approach will be at first purely typo-
logical. After thus isolating common 
features of negation, I discuss them from 
a diachronic viewpoint. Finally, I attempt 
to evaluate the material presented in light 
of the general hypothesis of Sprachbund to 
see what role the features of negation 
might bring to our conception of the Balkan 
Sprachbund. 
37
et al.: Program Abstracts, 96th Session, Iowa Academy of Science, April 2
Published by UNI ScholarWorks, 1984
138. Current (and future?) sociolinguis-
tic trends in Amana German 
P. E. WEBBER 
Central College 
Pella, IA 50219 
Using techniques of community profile se-
lection, the investigator has chosen an 
informant pool from the Amana Colonies for 
a study of differehces in sociolinguistic 
code-switch patterning between speakers 
who acquired their German before and after 
the change from communitarian to corpor-
ate-controlled village life. A survey 
mechanism and direct interviews have re-
vealed which social situations have con-
tinued to foster use of German, and which 
have failed to do so. This report offers 
bases for further investigation, as well 
as indicators of areas which promise to 
leave an impact on colony life, and cer-
tainly on the next generation of speak-
ers of Amana German. 
139. A linguistic analysis of literary code-
switching 
M. F. HUFFMAN 
Central College 
Pella, Iowa 50219 
Code-switching used in Chinua Achebe's 
novels is discussed with special reference 
to Igbo, Pidgin, and English. 
140. Invariant ordering in second language 
acquisition 
B. S. SCHWARTE 
Department of English, Iowa State University, 
Ames, IA 50011 
An important concept in second lan-
guage acquisition research is that of in-
variant ordering. An invariant order of 
difficulty for a language group refers to 
linguistic structures having the same 
difficulty ranking regardless of the 
speakers' language learning background. 
Only recently have attempts been made to 
establish orderings for advanced linguis-
tic structures. Several of these have 
focused on the acquisition of sentential 
complement structures by adults learning 
English in Puerto Rico, Finland, and 
Saudi Arabia. In this paper, the order-
ings established in each study will be 
reviewed and compared; then a tentative 
mliversal order of difficulty will be 
proposed and discussed. 
141. Linguistic style through sentence combining 
Central College 
Pella, Iowa 50219 
Examines case studies of student linguistic styles 
before and after sentence combining practice. 
142. The language of some early aviation books 
_g_.§.. JOHNSON 
Iowa State University, 311 Ross Hall, 
Ames, Iowa 50011 
Analysis of selected early aviation writinq by such 
pioneers as Orville Wright, Claude Grahame-White, 
Victor Lougheed, Charles Lindbergh, Arthur Brown, 
and others reveals linquistic characteristics 
reflective of the art and science of flight itself. 
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PHYSICS 
143. Is the agricultural community expecting too 
much from the weather? 
H. C. VAUGHAN and G. R. WHITE 
304 Curtiss Hall, Iowa State University, Ames, 
IA 500ll 
Classical climatology explains moisture 
distribution east of the Rocky Mountains, as a circular 
pattern (or arc) extending from the Texas Gulf Coast 
northward to the Canadian border which is attributed to 
a semi-permanent, sub-tropical high referred to as the 
Bermuda high. Eighty years of precipitation records 
from some 400 stations located in 16 Grain-Belt states 
suggest the annual mean isopleths agree with this 
climatological analysis. However, sites along a 
specific isopleth may show significant short term 
departure. This suggests the precipitation mechanism 
is more complex, being related to spatial and temporal 
factors of a regional nature. 
Analysis of selected sites shows that long-term, 
annual precipitation records suggest a more favorable 
moisture supply than is actually realized during many 
growing seasons. This short fall doesn't necessarily 
occur along an appreciable length of an isopleth arc. 
The frequency of persistence, dry followed by dry or 
wet by wet months, is nearly the same during winter 
(20%) and summer (18%). Large dynamic swings of the 
precipitation pattern dry to wet, or wet to dry, occur 
15% of the time in summer and 18% in winter. Extended 
persistence, two months or more, was most frequently 
observed when the parameter was at its extreme ±50% of 
mean precipitation. 
144. An examination of area and magnitude of 
extreme values in monthly precipitation patterns 
J. T. JENSEN, G. R. WHITE and H. C. VAUGHAN 
304 Curtiss Hall, Iowa State University, Ames, 
IA 50011 
Drought has been an elusive parameter to document. 
Classifications and quantitative indexs frequently fall 
short of a satisfactory description of dry areas and 
periods. In the case of agriculture this can be due to 
crop and soil types coupled with other environmental 
factors. This study is based on 80 years of 
precipitation records from 25 widely distributed sites 
within the state. 
The driest and wettest months, May through 
September, were selected based on their 80-year record 
at 25 sites. Detailed analysis, using some 200 
stations, show that with few exceptions, dry or wet 
months have well-defined areas not meeting the criteria 
of that particular wet or dry month. By measuring area 
isopleths, an attempt to quantify the area and 
magnitude of dry spots in wet months, and vice versa, 
were made. Of the 10 months, only 2 did not lend 
themselves to this procedure. These could clearly be 
identified as "dry" months, while no such case was 
observed for the designated wet months. 
145. Establishing a minimum grid spacing to 
provide a usable data field 
D. J. ALLEN and H. C. VAUGHAN 
304 Curtiss Hall, Iowa State University, Ames, 
IA 500ll 
Meteorology, more than most disciplines, requires 
information from a global or at least continental 
network. Frequently the grid points are widely 
dispersed or not uniformly spaced due to geological or 
political constraints. Because of these constraints 
interpolation of the values at non-gridpoints is 
routinely attempted. This present work is an extension 
of a previous paper: Erdman, Vaughan, and White, 1983, 
in which visual and computer contours were examined. 
In this work a X-Y matrix of 8000 points is generated 
using a Double Fourier equation. From this matrix N 
points were chosen randomly and used to reconstruct the 
primary matrix. A goal of this study is to estimate 
the number of random sampling points necessary to 
provide an acceptable reconstruction of the initial 
data field. The number of grid points necessary is 
also affected by the parameter itself. Temperature, 
pressure, and radiation fields are continuous functions 
and may be represented by fewer points than 
non-continuous functions such as precipitation. The 
objectives of this study are to determine the minimum 
number of data points necessary to represent a 
meteorological data field finitely to a desired 
accuracy and to estimate the errors involved in this 
representation. 
146. Satellite observations of ozone concentration 
in the upper atmosphere. 
W. J. RANDEL 
Physics Department 
Iowa State University 
Ames, Iowa 50010 
Satellite observations of backscattered solar 
radiation allow mapping of ozone concentration 
in the earth's upper atmosphere. The amount of 
ozone is shown to be related to large scale 
meterological waves in the lower atmosphere. 
A movie composed of daily maps of ozone 
concentration will be shown that reveals the 
remarkable movements of the meterological waves. 
147.Remote sensing of the earth's atmosphere using 
the TIROS-N satellite's microwave sounding unit 
P. A. NEWMAN 
Department of Physics, Iowa State University, Ames, 
Iowa 50011 
The TIROS-N satellite's Microwave Sounding Unit 
(MSU) provides high quality temperature measurements 
of the earth's atmosphere. The measured temperature 
is a weighted average over height, with the weight-
ing determined by absorption and emission from the 
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molecule. The measurement quality and the 
coverage provided by the satellite has led 
discovery of a previously unknown pertur-
of the earth's atmosphere. 
148. The design of a roller-quencher and its 
application to the sodium-borate glass system 
J. E. KASPER 
Department of Physics, Coe College, Cedar Rapids, 
IA 52402 
A roller-quencher of original design was constructed 
to rapidly cool melts and thereby form new glasses. 
The design considerations for this device as well 
as application of the apparatus to the sodium-borate 
glass-forming systems will be discussed. The 
results of this study will be compared with 
earlier data. The new measurements show a signifi-
cant enlargement of the glass-forming regions. 
149. Sudden jumps and hysteresis in an argon plasma 
R. A. BOSCH and R. L. MERLINO 
Dept. Physics & Astronomy, The University of Iowa, 
Iowa City, Iowa 52242 
Sudden jumps and hysteresis in the discharge current 
and plasma density are observed in a thermionica+ly 
produced argon plasma. The sudden jumps occur as 
either the discharge voltage, neutral gas pressure, 
magnetic field, or filament temperature are varied. 
These effects may be attributed to the existence of a 
region of negative differential resistance in the 
plasma I-V characteristic. A model is presented 
which explains these effects based on a consideration 
of the filament properties and plasma production pro-
cesses. 
150. A survey of astronomical observatories in Iowa. 
L. A. KELSEY and D. B. HOFF 
University of Northern Iowa, Earth Science Dept., 
Cedar Falls, IA 50614 
In order to determine the level of astronomical 
activity in Iowa, we decided to conduct a survey 
of the permanent observatory sites and the 
instruments located at these sites within the 
stahe. Our purpose was to establish such a 
listing, and ultimately, to suggest possible 
research in which medium to small sized tele-
scopes might participate. This report contains 
the results of our survey. 
151. UV radiation from the gamma ray source 
(>0.2MeV) at the Galatic Center. 
R.D. KAPLAN, R. RAMATY, and R. McCray 
Grinnell College, Grinnell, Iowa 50112 
A decade of observation of t~3 Galatic Center region 
has revealed an intense (-10 annihilations/sec) 
source of positron annihilation radiation. Balloon 
and spacecraft measurements of the gamma ray spectrum 
show a narrow (FWHM <2.5keV) line centered at 5llkeV 
(dE <.25keV). Along with this line, some of the data 
are consistent with as much as 90% of the positrons 
annihilating via the ground state of positronium, 
yielding a continuum of radiation below 5llkeV. 
A likely ~echanism for this positron production is a 
hot (T>IO K) accretion disk surrounding a black hole. 
We5have calculated the UV flux from the cool (-104-
10 K) outer regions of this thin disk of matter ac-
creting into a black hole. The resulting UV spectrum, 
when considered with the observed gamma ray and hard 
X-ray spectrum significantly affects the region near 
the black hole. In particular, we determine that 
orthopositronium will be photoionized out to a dis-
tance of -1011cm and hydrogen will be photoionized 
out to a distance that could be several orders of 
magnitude greater, depending on the ambient gas 
density. Both these ionizations have observable con-
sequences on the gamma ray spectrum. 
152. Review of the Star Formation Region G351.8-0.5 
R. A. GAUME, R. L. MUTEL, and J. D. FIX 
Dept. of Physics & Astronomy, The University of Iowa, 
Iowa City, Iowa 52242 
G351.8-0.5 is a region of star formation which has 
been studied at a variety of spatial resolutions, .in 
the radio and infrared continuum and at the radio 
frequencies of several molecular transitions. We 
will review the observational data and propose a 
dynamical model of the region involving an inter-
stellar shock surrounding a newly formed OB star. 
153. The Nature of Magnetic Fields 
Galaxies 
J. J. POGGE, S. T. MYERS, and S. R. SPANGLER 
in Radio 
Department of Physics and Astronomy, The University 
of Iowa, Iowa City, Iowa 52242 
Radio galaxies are powerful, naturally occurring 
sources of radiofrequency emission. The radiation 
mechanism is syrichrotron radiation, which indicates 
the presence of magnetic fields in these objects. ~e 
are interested in whether such magnetic fields are 
large-scale (order tens of kiloparsecs in extent), or 
small-scale and irregular. Radio polarization maps 
of these objects at two or m:>re frequencies can help 
resolve this question. A combination of depolar-
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ization (a reduction in the degree of polarization 
with increasing wavelength) and rotation of polariza-
tion position angle indicates the presence of a 
large-scale field. Depolarization without rotation 
favors a small-scale, irregular field. We report 
dual frequency polarimetric observations made with 
the Very large Array radiotelescope. In the case of 
the Radio Galaxy JC79, a correlation of depolariza-
tion with rotation is observed, indicating the 
presence of a large-scale field. 
154. Speckle Interferometry: A High Resolution 
Technique for Optical Astronomy 
M. L. COBB 
Dept. Physics & Astronomy, The University of Iowa, 
Iowa City, Iowa 52242 
Turbulence in the ~rth's atmosphere causes the 
image of a source in a large telescope to break up 
into a pattern of local maxima and minima called 
speckles, which contain information at angular 
scales comparable to the diffraction limit of the 
telescope. By scanning the image faster than the 
coherence time of the turbulence, the diffraction 
limited information can be retrieved. The basic 
principles and techniques will be discussed along 
with recent results and trends. 
155. The Performance of College Students on 
Piaget-Type Tasks Related to Speed. 
E.L. PODUSKA 
Kirkwood Connnunity College, Cedar Rapids, IA 52406 
The mental operations college students used to 
think about speed were investigated. One hundred 
college students were interviewed using Piaget-
type tasks. A scalogram analysis of the data 
indicated there was a hierarchical relationship 
in performance on the following tasks: conservation 
of distance, asynnnetric series of speeds (using 
cart rolling down an incline), circular speeds 
(rotating turntable), synnnetric speeds (two weights 
and pulley system), time and proportional reasoning. 
The fact that students could interpret phenomena 
involving speed without fully developed mental 
structures for time and proportional reasoning 
has implications for physics teaching. 
156. Present status of high energy physics. 
HAUF TMAN, l_. !'!. 
Physics Department, Iowa State University and 
Ames Laboratory, US Department of Energy 
Ames IA 50011 
Recent discoveries in high energy physics have 
revealed a new level of fundamental interactions 
a100ng the most elementary particles presently 
known. A review of these particles (quarks, 
leptons, gluons, and the zo and W bosons) is 
given, and plans for future research in the U.S., 
Europe and Japan are outlined. 
PHYSIOLOGY 
157. Colloid osmotic pressure: techniques and 
clinical applications. 
FINNERTY, E. P. 
University of Osteopathic Medicine and Health 
Sciences, Des Moines, IA 50312 
Using commercially available instrumentation we have 
evaluated the current methods of determining plasma 
colloid osmotic pressure (COP). The methods require 
a semipermeable membrane separating the plasma 
sample from an isotonic, colloid-free saline solu-
tion in contact with a pressure transducer. The 
membrane is freely permeable to water and small 
molecules yet impermeable to larger plasma proteins. 
The movement of water from the saline solution 
generates a negative pressure detected by the trans-
ducer, the negative of the COP. This method allows 
for the accurate and precise determination of the 
plasma COP. Estimates of the COP using plasma 
total protein or albumin are accurate only for 
normal individuals over a narrow range. The COP, 
being a component of Starling's law, contributes to 
the assessment of fluid balance. Clinically, COP 
determinations appear useful in managing fluid 
replacement during therapeutic plasma exchange, as a 
predictive indicator for pulmonary edema, and in the 
detection and management of other fluid balance 
disorders. 
158. Circulation time during standard and modified 
CPR as assessed by retinal angiography. 
D. M. BENSON, R. B. HECKER, D. R. DEAVERS and 
D. L. Schossow 
Department of Physiology/Pharmacology, University 
of Osteopathic Medicine and Health Sciences, 
3200 Grand Avenue, Des Moines, Iowa 50312. 
Dogs were anesthetized, intubated, and fibrillated. 
Each dog then received either standard CPR (SCPR) 
or a modified CPR (MCPR) consisting of simultaneous 
ventilation-compression with abdominal binding. 
SCPR or MCPR was performed for two minutes prior to 
fluorescein dye bolus injection (11 mg/kg; 25% 
solution). In order to compare circulation time 
during the two methods of CPR, the dye was injected 
via the Swan-Ganz catheter and the time of first 
appearance of the dye in the retinal vasculature 
was measured photographically. Our preliminary 
results showed a significantly lower circulation 
time in the MCPR group (58.6+9.2 sec; N=5) than in 
the SCPR group (132.2+42.8 sec; N=5). These 
results show that MCPR may be faster in delivering 
agents to target organs, namely the heart and 
brain, when compared to currently recorrmended 
methods of CPR. 
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159. Development of a turkey cardiac muscle assay 
system. 
C. D. MILLER and F. B. HEMBROUGH - - ---
NADC, USDA,' P.O. Box 70, Ames, IA 50010 
The objective of this study was to develop an 
experimental procedure utilizing the turkey papil-
lary muscle to detect and evaluate cardiotrophic 
toxins. Eighteen young turkeys (8-12 weeks) were 
utilized in this study. Blood samples were col-
lected and analyzed for Ca, K, Mg, Na, and glucose. 
A modified Krebs-Henseleit solution was developed 
and utilized. Techniques for muscle isolation were 
investigated. Each muscle was mounted in a standard 
isotonic muscle chamber. The parameters of stimu-
lation frequency, duration of stimulation, osmo-
larity, pH, and calcium concentrations were studied. 
Muscle preload and after load curves were generated 
from recordings of isotonic muscle contractions from 
the 18 birds. Our data indicates temperature and 
calcium levels effect contraction and relaxation ve-
locities, load values and latency. This study has 
further established that turkey papillary muscles 
can function in an isolated chamber for up to six 
hours and that young birds can be utilized for these 
evaluations. Additional pilot studies have been 
initiated to evaluate the diagnostic and research 
potential of this assay system for the study of 
cardiac toxins or drugs. 
160. The ultrastructure of the labial glands in 
the larvae of black carpenter ant, Camponotus 
pennsylvanicus (DeGeer) 
C. F. HAUT and R. s: PETRALIA 
St. Ambrose Colleqe Department of Bioloqy, 
Davenport, Iowa 52803 
The labial glands are the silk glands in the mature 
larvae of the black carpenter ant, Camponotus 
pennsylvanicus, which spin silk cocoons. They may 
also be salivary glands in the larvae of all ages, 
in this species. The labial gland system consists 
of the common duct which runs posterior from its 
opening onto the labium. The common duct joins the 
paired ducts, each of which qive rise to a thin-
wal led reservoir. The reservoir serves as storage 
for labial gland secretions. The reservoir then 
continues posterior into two gland tubes. We 
describe the ultrastructure of all regions of the 
labial gland system. These data reflect special-
izations for larval feeding, digestion, silk-
spinning and pupation. 
161. Control of sweating in the patas monkey. 
OWEN, M.D., C.V. GISOLFI, and P.T. WALL 
Exercise Science Program, Univ. of Iowa, Iowa City, 
IA 52242. 
In 2 male (10 & 13 kg) patas monkeys (Erythrocebus 
patas}, 3 pairs of stainless steel thermodes were 
implanted bilaterally to alter preoptic/anterior 
hypothalamic temperature (ThYPO). Experiments were 
performed with the animals r~strained in primate 
chairs and instrumented to yield the fo 11 owing 
information: Th 0 , mean skin temperature (is), 
colonic tempera~Bre (Tc) and local sweat rate (SR) 
on the chest and back. Thyoo was measured by in-
serting a thermocouple prone to the base of an 
unused thermode. Sweating was determined by resis-
tance hygrometry. After the monkey had equilibrated 
to a given ambient temperature, the experimental 
procedure consisted of elevating Th in a step-
wise fashion by perfusing 2 pairs o~P~hermodes with 
water from a constant temperature bath. Increasing 
and decreasing Thypo elevated and reduced ongoing 
sweating, respectively, provided Ts was sufficiently 
high. We conclude that the control of SR in the 
patas monkey is dependent upon both central and 
peripheral thermal inputs to the thermoregulatory 
controller and that this animal can serve as a model 
for studying human thermoregulation. 
162.Renal dynamics - a video demonstration 
~J. 0. REECE 
Iowa State University, College of Veterinary 
Medicine, Ames, IA 50011 
This demonstration shows the effects of blood pres-
sure, vasoconstriction, and tubular osmotic pressure 
upon urine formation in a dog. It replaces a phys-
iology laboratory exercise done previously in a 
terminal mode by veterinary students. The combina-
tion of techniques used allow the dog to survive 
and recover and reflects our concern for achieving 
more professionalism in all aspects of veterinary 
physiology education. 
163. Thermal activation of purified rat hepatic 
glucocorticoid-receptor complexes. 
T. J. SCHMIDT, A. MILLER, M. WEBB, P. GRANDICS, 
and-G. LITWACK. 
Dept. of Physiology & Biophysics, The University 
of Iowa, Iowa City, IA 52242. 
Thermal activation of rat hepatic glucocorticoid-
receptor complexes (GRC) has been analyzed using 
reconstitution experiments. Unactivated GRC have 
been purified to near homogeneity and subsequent 
activation has been quantitated by the DNA-cellulose 
binding assay and by DEAE-cellulose chromatography. 
Thermal activation (25°C for 30 min) results in a 
shift from the unactivated to the activated form of 
the purified GRC but only in a minimal increase in 
DNA-cellulose binding. However, after addition of 
Na2Mo04 to the therma 11 y ac.t i va ted GRC, an add i -
tional incubation with an aliquot of crude cytosol 
at 0°C for 30 min results in maximal binding to 
DNA-cellulose. These data suggest that thermal 
activation may involve two steps. Step 1, which is 
inhibited by Na2Mo04 and is temperature dependent, 
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results in the elution of activated complexes trom 
DEAE-cellulose which bind minimally to DNA-cellu-
lose. Step 2, which is not inhibited by Na2Mo04, 
appears to require the presence of a cytoplasmic 
factor(s) (stable at 90°C, trypsin sensitive) which 
confers full DNA binding capability on the GRC. 
164. Influence of endurance tilaining on the meta-
bolic profile of diabetic and insulin-treated 
diabetic rats. 
J. A. WEGNER, J. M. OVERTON, and C. M. TIPON 
Exercise Science Program, The University of Iowa, 
Iowa City, IA 52242 
Exercise training (T) has been shown to improve 
functional capacity of diabetic (D) rats, but the 
influence on metabolic profile is unknown. Rats 
were made D using streptozotocin (80 mg•kg-1) or (IT 
NPH-insulin, twice/daily) or saline-treated (ST) 
and either T or nontrained (NT) groups. T consisted 
of ireadmill exercising which caused an increase 
in V02 max• Metabolic profiles were measured near 
the end of the 10-wk program. Without insulin, T 
was associated with lower body weights (1'=218, 
NT=250 g). Food consumption (56 g/d), H20 con-
sumption (290 ml/d), urine volume (218 ml/d) and 
urine glucose (402 mM) were similar in T and NT. 
In IT, body weights were similar (348 to 350 g), 
but T consumed less H20 (83 to 112 ml/d), produced 
less urine (46 to 82 ml/d), and had lower urine 
glucose levels (334 to 385 mM) than NT. The reasons 
for these trends with IT are unclear and subject to 
further investigations. (Supported in part by funds 
from Diabetes Endocrinology Research Center). 
165. Influence of training on sodium excretion and 
plasma insulin of Dahl salt-resistant rats (SR) 
J. M. OVERTON and C. M. TIPTON. 
Exercise Science Program, The University of Iowa, 
Iowa City, IA 52242 
In 1979, Krotiewski et al. (Metab. 28:650, 1978) 
hypothesized that hypertensiOilTil obese subjects was 
associated with elevated plasma insulin which, in 
turn, promoted renal sodium reabsorption. Because 
training generally lowers resting blood pressure 
(RBP) and body fat, we examined the effect of train-
ing on plasma insulin and sodium excretion in rats 
resistant to the hypertensive effects of high 
sodium, e.g. the Dahl SR. Sixteen Dahl SR were 
exercised for 11 wk at 60-70% of V02 max for 30-60 
min·d-1. During the training period, we observed 
lowered RBP in T groups between wk 4-8; however, 
this trend was not present at the termination of the 
study. A training effect was demonstrated via a 
V02 ~a~determination (1'=97±_ 1.7, NT=87+1.0 ml•min-1 
.kg-1, X, +SE). Measures of 24 hr sodium excretion 
(T=5.53+0.B4, NT=6.36+0.47 meq) and plasma insulin 
(T=21.1+"3.3, NT=20.4+3.8 µU/ml) revealed no signif-
icant differences. Under the conditions of this 
investigation, we found little evidence for the 
metabolic hypothesis for lower RBP in trained animal 
populations. (Supported in part by NIH grant HL-
29-99-01 and Graduate College.) 
166. The Effect of Alcohol Consumption on Fat 
Metabolism in Adenine Fed Rats 
M. R. SAMAVAT 
Box 373, Clarke College, Dubuque, IA 52001 
The effect of alcohol consumption on fat metabolism 
of organic inorganic compounds was observed in rats 
fed either a normal maintained diet or the diet 
plus 25% adenine. The parameters measured were 
plasma and cholesterol and calcium. Histological 
examination of liver from rats (no alcohol, normal 
diet or non-alcohol diet plus adenine) and experi-
mental rats (alcohol, normal diet or alcohol, diet 
plus adenine) were made to compare the development 
of fatty liver under the various conditions. 
167. Regulation of 3S-hydroxysteroid dehydrogenase in 
adrenocortical cells by ACTH & triiodothyronine.(T3). 
11_. !!.. SIMONIAN 
Department of Physiology and Biophysics, The 
University of Iowa, Iowa City, IA 52242. 
The functional zonation of the human fetal adrenal 
cortex is characterized by a lower 3S-hydroxy-
steroid dehydrogenase, ~4 • 5 -isomerase (HSD) 
activity in fetal zone (FZ) cells relative to that 
in definitive zone (DZ) cells. Cell cultures from 
DZ and FZ were treated without and with ACTH for 
48h and the HSD activity assayed in whole cells by 
the conversion of PHJdehydroepiandrosterone to 
androstenedione. The basal activity of HSD was 
3-to-5 fold higher in DZ cells than the homologous 
FZ cells (P<.001) from two midgestation fetuses. 
Treatment of FZ cells with lOnM ACTH and assayed 
in the absence of ACTH, increased the HSD activity 
5-fold. This maximal stimulatory effect of ACTH 
on the HSD activity required the presence of 
l nM T3 ( rn50=31 pM). In the abSence of T3, the 
effect of ACTH was only one-half of that observed 
in the presence of T3. T3 alone had a minimal 
stimulatory effect of 30-50% (P<.01). T3 had the 
same synergistic effect on ACTH-induction of HSD 
activity in DZ cells. Thus, the maximal trophic 
effect of AClH on HSD activity and the induction 
of this activity in FZ cells to the basal level 
observed in DZ cells requires the presence of T3. 
168. In-vivo eccrine sweating in the patas monkey 
(Erythrocebus patas). 
WALL. P.T. and C.V. GISOLFI 
Exercise Science Program, Univ. of Iowa, Iowa City, 
IA 52242. 
The purpose of this study was to determine if 
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eccrine sweating in the patas monkey was choliner-
gic. Two monkeys (7-8 kg) were familiarized with 
sitting in primate chairs and instrumented to mon-
itor rectal (Tc) and skin temperatures (Ts), local 
sweat rates (SR) on the lateral calf, heart rate 
(HR), sy~tol ic blood pressure (SBP), and oxygen 
uptak5 (V02). Ambient temperature was maintained 
at 35 C. Drugs were infused through a catheter 
inserted into the saphenous vein. Infusions of 
meth~choline in doses of 20,40, and 80 µg·min-1 for 
16 min ~roduced non-cycljc swe~ting which rose from 
a baseline of 0~02 µg~cm 2 ·min 1 to 0.045, 0.085, 
and 0.110 µg·cm 2 ·min 1, respectively. SBP de-
~lined by -10,-20, and -50 mmHg, respectively. HR 
increased, but pl~teaued at the highest dose (+80, 
+100,+100 bpm). V02 fell slightly with each dose 
but not significantly. Tc (39.5°C) and Ts (34°c) 
w~re unchanged. A 20 µg bolus of atropine methyl-
nitrate reduced cyclic-sweating to baseline. These 
data support in-vitro observation on isolated 
glands and indicate that eccrine sweating in the 
patas monkey is primarily cholinergic. 
169.Activation patterns of single neurons in the 
ventral lumbosacral spinal cord of the chick embryo. 
!1_. ~· O'DONOVAN 
Department of Physiology and Biophysics 
The University of Iowa, Iowa City, IA S2242. 
The isolated spinal cord of the chick embryo is 
capable of spontaneous bouts of patterned motor 
activity when maintained in vitro. The purpose of 
the present investigation was to establish how 
sin~le neurons of the lateral motor column discharge 
during motor activity. To obtain single neuron 
recordings, the spinal cord was removed from the 
embryo, and superfused with Tyrode solution equili-
b~ated with 95% 02 and 5% C02. Metal or glass 
microelectrodes were positioned within individual 
motor nuclei of the lateral motor column at the 
position of the maximum amplitude of the antidromic 
field potential. Two categories of neuron could be 
d~stinguished by their discharge behavior. The 
first, probably motoneurons, discharged either in 
the extensor or in the flexor phase of motoneuronal 
discharge. Unit firing rates were 10-12 Hz and 
tended to decline during the burst. In most cases 
these neurons were silent between spontaneous activ-
ity bouts. A second category of neuron was found 
which discharged with a very high frequency (>150Hz) 
burst following antidromic stimulation of motor 
nerves, thereby resembling mammalian Renshaw cells. 
170. An instructional computer simulation of bile 
salt production. 
G. W. SEARLE and J. MERRILL 
Dept. of Physiology and Biophysics, The University 
of Iowa, Iowa City, IA 52242 
A program has been developed for the Apple II to 
simulate generation of steady state outputs of bile 
salts by the liver. It is based upon total produc-
tion P (gm/day) as a function of amount synthesized 
S (gm/day) and percent recovered R in the entero-
hepatic circuit each day. P for the nth day after 
starting the system is calculated from the equation: 
RPn-1 
Pn = S +-~ 
In this model, various values may be assigned to 
S and R, but these values do not change with time. 
This simulation is useful for studying the factors 
which make possible relatively large bile salt 
production with relatively small rates of synthesis 
of this material by the liver. Disease may affect 
both S and R. 
171. Skin temperature response to subdermal tlllllOrs 
in hairless mice. 
G.E. FOLK, JR., P.R. JOCHIMSEN, M. EDMUND, and T. 
SMI1H. 
The University of Iowa, Depts. of Physiology and Bio-
physics, and Surgery, Iowa City, Iowa 52242 
Liver temperatures of three strains of mice were tak-
en by needle thermistor and skin temperatures were 
recorded by AGA 782 Color Thermovision (N=64-230). 
Core temperatures were: haired CS? mice (wt 23g): 
37.4 t0.1°SE (brown fat 37.9 ±0.3°SE),;hairless HRS/J 
mice (wt 25g) liver 37.5 ±0.3°SE. We considered hair-
less mice skin to be a model of human skin for the ef-
fects of underlying neoplasms on blood flow and skin 
surface temperatures. The tissue environment of the 
growing tumors at Ta24.6 t4° was: average skin temp-
eratures of hairless HRS/J mice 35.3 ±0.4°SE; of 
rhino-hairless 34.5 ±0.3°SE; compared to average skin 
temperature of warm human subjects: 33°. In both 
types of hairless mice, skin over scapulae (ttnnor con-
trol site) varied from 35.0° to 35.9° and skin over 
pelvis was cooler than scapulae by 1.1° to 1.6~ B-16 
murine melanoma tlllllOrs were induced: as they grow are 
they warmer or colder than nearby tissues? When 
tumor volume was 800 rrnn3 or less in both HRS/J and 
rhino-mice, the skin over the tlllllOr was wanner than 
control by as much as l.4°C. As tlllllOrs became larger, 
the skin cooled relative to control and nearby skin. 
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PSYCHOLOGY 
172.Information seeking in teachers 
W, S. COKER and W. Liebbe 
Box G-120, St. Ambrose College 
518 West Locust St., Davenport, Iowa, 52803 
Elementary teachers read 5 types of information, 
ranging from simple physical description to rather 
complex psychological evaluations, about student. 
After reading each type, they made predictions for 
subsequent achievement and indicated degree of 
confidence in their predictions. Teachers could 
terminate task when they felt they had sufficient 
information to make accurate predictions. Results 
are discussed in relation to Rotter's social 
learning theory. 
173. Behavioral concomitants of experience 
with computers 
A. R. GILPIN & A. LU 
University of Northern Iowa, Cedar Falls, 
IA 50614 
College students (.!!_=174) completed a 
20-item instrument assessing experience 
with computer technology. They also 
completed questionnaire measures of 
anxiety, locus of control, attitudes 
toward computers, optimism regarding 
expectations for future computer 
interactions, and a variety of demographic 
variables. Experience was significantly 
(Q. < .05) correlated with anxiety, 
attitudes toward computers, age, college 
major, gender, and expectations. A 
stepwise multiple regression analysis 
yielded ~ = .506, Q. <.01. These results 
support the hypothesis that avoidance of 
computers partly reflects social 
psychological factors. The findings have 
implications for computer education. 
174. Perception• towards mal• nurBHS A •urY•Y or 
f'&oult;y-staff and stu.dente of Iowa Wesleyan COllege 
C. Eo EMERSON, R.N. 
412 North Main, Mt. Plea1ant, Iowa 52641 
A survey of 72 faculty & staff and 152 students was 
directed towards five areas. (1) Sex-stereotyping. 
62" thought or a nurse as r8male; 98% thought the 
public did. 94% did not look down on male nurses, 
but 57% felt the public did. 53% felt women show 
more compaseion. (2) Intimate touch. In areas or 
least touoh, either sex was okQ¥(fractured arm,91%; 
partial physical exam, 88%; critical care, 85%).For 
a complete physical, 60% preferred a nurse of their 
own sex. More younger students preferred a female. 
In OB, both men and women preferred a female(57%)to 
either sex(42%). More younger students preferred a 
female. (3) Leadership. Either sex was okay for an 
unexpected heart attack (90%), or a major disaster 
(80%). 'lhere was a significant shift from 4% to 14% 
to prefer a male in a disaster. (4) Effeminacy or 
homosexuali • Male nurses were not seen as effem-
inate 75 but 36% thought the public did. 5% felt 
there were "gays" among male nurses, but 36% felt 
the public did, especially younger students. (5) 
Perceptions as to w}ly men enter nursing. ~m most 
to least important: desire to help; specialization; 
secure job; past experience; mobility; income; re-
spect; and encouragement from parents or friends. 
175. Dressing for success: women in business 
C, J, SCHERBAUM and D. H. SHEPHERD 
St. Ambrose College, Department of Psychology, 
518 West Locust St., Davenport, IA 52803 
This study examines the effect on perceived compe-
tence of colors and layers in traditional business 
attire. Forty-five St. Ambrose College students 
(11 female, 34 male) enrolled in the Masters in 
Business Administration program participated, 
Analysis of variance results confirmed hypotheses 
that a person wearing blue or a jacket was per-
ceived as more competent and properly dressed than 
a person wearing red or no jacket, Furthermore, 
color had more impact on the perception of males 
than females, Finally, female stimulus persons were 
rated more favorably than males. Further research 
might investigate whether the business dress code 
truly promotes that which conveys power and com-
petence, or whether it has merely adopted tradi-
tional male attire, which it has equated with 
these qualities, 
176. Skin conductance changes do not index 
effort. 
J.C. NIEHAUS, M.E. DEYO, & J. YATES 
Department of Psychology, University of 
Northern Iowa, Cedar Falls, Iowa 50614. 
When an unattended auditory message is inter-
esting or arousing, subjects who have no con-
scious recognition of the message nevertheless 
exhibit a change in skin conductance (SC} 
during message reception. This implies that 
the message is comprehended outside of awareness. 
The change in S C might reflect (1) increased 
effort necessary to ignore an interesting 
message, or (2) an emotional response to message 
content. To test the first hypothesis, two 
variables generally agreed to affect the 
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difficulty of "tuning out" an unwanted message 
were manipulated: the loudness of the unattended 
message, and the contrast in physical properties 
(male versus female) of the attended and 
unattended voices. These variables had no 
significant effect on SC. We conclude that 
changes in effort cannot account for the 
changes in SC noted in earlier studies. 
177. Unattended anomalous sentences do not evoke 
changes in skin conduct~nce. 
M.E. DEYO, J.C. NIEHAUS, & J. YATES. 
Department of Psychology, University of 
Northern Iowa, Cedar Falls, IA 50614. 
An auditory message which is highly interesting 
or arousing can cause changes in skin conductance 
(SC) even when the message is not consciously 
comprehended. \•Jill sentences which are anomalous 
but not particularly interesting or arousing cause 
the same effect? If the SC change is part of an 
orienting response, anomalous sentences should 
cause SC changes. If SC change is an index of 
emotionality, anomalous sentences should not 
lead to SC changes. Anomalous sentences 
presented on the unattended channel in a dichotic 
shadowing experiment did not result in SC changes. 
This indicates that such changes are not a 
component of the orienting response. 
178. Person perception: The effects of reaching 
out and touching spmeone. 
D. C. C,OODWIN and L. D. SENSENIG 
Morningside College, Sioux City, Iowa 51106 
Sixteen volunteer subjects (14 female & 2 male) 
from a General Psychology class were interviewed 
to investigate whether a) personal touch or bl 
the degree of personal touch would have an effect 
on their perception of the' interviewer. The 
results revealed that the interviewer was more 
favorably perceived following an occurrence of 
personal touch (p< .01) Degree of touch had no 
siqnificant influence on student ratings. The 
use of touch as a therapeutic tool was discussed, 
179. Self-efficacy and situational variability 
in smoking cessation 
K. J, HENKE and F, X. BARRIOS 
Department of Psychology, University of 
Northern Iowa, Cedar Falls, IA 50614 
Smoking behavior is highly resistant to change. It 
has been proposed that a person's estimate of his 
ability to successfully quit is a good predictor of 
actual success and that some situations are more 
difficult than others to resist temptation in for 
most people. It was predicted that people with 
longer smoking histories would have lower expectan-
cies of their ability to quit and that situations 
involving negative moods or tension would be seen as 
more difficult to resist smoking in. A standardized 
questionnaire was administered to 40 undergraduates 
and 40 smokers about to participate in a stop smok-
ing clinic. Undergraduates reported that they felt 
significantly more positive about their ability to 
stop smoking than clinic smokers and all subjects 
identified negative mood situations as the most dif-
ficult to resist temptation in, supporting both of 
the hypotheses. It is concluded that environmental 
and cognitive variables are important in predicting 
the likely success of individuals in smoking 
cessation efforts. 
180. The effects of imagery on skin temperature 
J. PARKER, R. BODDICKER, & A. WOODS 
Wartburg College, Psychology Department 
Waverly, IA 50677 
Thirty subjects at Wartburg College participated 
in a study investigating the effect of sensory 
input mode (visual or auditory), stimulus type 
(positive, neutral, or negative), and presentation 
order on the biofeedback process. The dependent 
measure was change in hand temperature. These 
measures were submitted to an analysis of variance 
procedure for evaluation. A marginally signifi-
cant main effect was found for both order and 
stimulus type, and there was a highly significant 
interaction between these variables. Results and 
implications are discussed. 
181. Relationship between distractibility and 
annoyance for 92 auditory stimuli. 
NIEHAUS, J.C., SOMERVILL, J.W. & GILGEN, A.R. 
Department of Psychology, University of 
Northern Iowa, Cedar Falls, IA. 50614 
Previous research has concentrated primarily on the 
psychological effects of single auditory stimuli. 
The present investigation focused on (N=460) sub-
jects' self-ratings on distractibility and their re-
lationship to ratings of 92 auditory stimuli on the 
following dimensions: annoyance, frequency, and 
whether the stimuli were associated with masculine 
or feminine activities. Results indicated that high 
distractible subjects appeared to be more annoyed 
than medium or low distractible subjects by audi-
tory stimuli in general. High agreement was found 
between males and fe~ales ratings of annoyance, 
frequency, and whether the auditory stimuli connoted 
masculine or feminine activiti~s. Several important 
sex differences were also demonstrated. The sounds 
which both sexes perceived as high on annoyance, 
were rated as significantly more annoying by 
females. However, sounds which both sexes perceived 
as low on annoyance were rated as significantly more 
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annoying by males. Results of the present study 
indicate that individuals who are uniquely suscep-
tible to annoyance by auditory stimuli may be 
identified by their own distractibility ratings. 
182. The effects of eye size, pupil size, sex of 
face, and sex of subject on perceived emotion. 
CUTLER, G.H., GILGEN, A.R., & GILPIN, A.R. 
University of Northern Iowa, Department of Psychol-
ogy, Cedar Falls, Iowa 50614. 
Prior research indicates that pupil size reflects 
emotion aroused by pictorial representations of 
faces. This study tested the hypothesis that 
pupil size might affect subjective impressions 
of emotional states experienced by others. In 
addition, two new variables {eye size and sex of 
face) were manipulated. Male (n=l33) and female 
(n=175) college students were each presented with 
one outline drawing of a face, and were asked to 
draw in missing features (i.e., eyebrows, nose, 
and mouth). The outlines differed in terms of 
eye size, pupil size, and sex-typical hairstyle. 
Two judges, blind-with respect to eye and pupil 
sizes, and sex of subject made independent 
ratings of each face on a 7-point scale (nega-
tive to positive emotion). Contrary to 
predictions, an ANOVA revealed that the only 
significant main effect was that for subject 
sex (F 1,276=13.77, p<.001). 
SCIENCE TEACHING 
183. High ability students and their perceptions 
concerning high technology programs in high schools. 
G. E. 0 'BRIEN. 
The University of Iowa, Science Education Center, 
455 Van Allen Hall, Iowa City, IA 52242. 
High ability secondary school students from many 
localities around the nation and Iowa were 
surveyed to find out their perspectives and views 
on high technology and high school programs. A 
summary of students' views on what changes are 
needed relevant to high tech curricula in high 
schools is included in this paper. 
184.0ur science crisis is rooted in value con-
flicts 
P. A. SMITH 
Physics Department, Coe College, Cedar Rapids, 
IA 52402 319/399-8700 
Our crisis in science (including the crisis in our 
science education system) is the result of our inap-
propriate affirmations of instrumental values. The 
crisis has not to do with values, not with tech-
niques. It is not a technical problem. It has no 
technical solution. Our resolution of our crisis 
will involve us in a radical reordering of our pro-
fessional priorities. We should shift towards in-
tegrative values which promote personal and communal 
integrity, and so survival with meaning. Otherwise 
we will not survive. Our arms race will ultimately 
destroy us. 
Our compulsive emphasis within universities upon 
publishable research undermines the possibility of 
preparing helpful science teachers who enbody inte-
grative values. Inappropriate affirmations of in-
strumental values should be challenged where teach-
ers learn to thoughtlessly accept them, in research 
dominated unversity science departments. It is es-
sential to involve teaching research scientists in 
dialogue with non-scientists who profoundly chal-
lenge scientists' inappropriate affirmations of 
instrumental values. Non-scientists should take 
initiatives. 
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185. A systematic ethical approach to teaching 
controversial subjects in the science classroom 
D. J. PERSCHAU 
Meredith Transitional School 4827 Madison Avenue 
Des Moines, IA. 50310 
Controversial subjects such as nuclear weapons, 
evolution, dam building, and others can be dif-
ficult for the science teacher to deal with in 
the classroom. By usinq a systematic and even 
handed approach much 1 of-this difficulty can be 
eased. Students at all levels learn best when 
the teacher quides the learninq while allowing 
open discussion and encouraging thinking skills. 
Guidelines for such an aoproach are presented. 
186. Usefulness of Piagetian paper-pencil instru-
ments in evaluating cognitive levels of high school 
and college science students 
C. A. LEE 
University of Northern Iowa, Department of Biology, 
Science Building, UNI, Cedar Falls, Iowa, 50614 
The study was conducted to determine if group 
paper-pencil instruments yield valid results when 
compared to accepted Piagetian clinical inter-
views. Two group paper-pencil instruments were 
used, the Logical Reasoning Test by Gilbert Burney 
and the Formal Thought Test by John Kincheloe. 
These instruments were concurrently validated 
against Piagetian Tasks. 
The sample included Iowa high school biology 
students (1981-82) and students in UNI Laboratory 
in Life Science Classes (1983-84). The initial 
sample with Iowa high school students followed a 
split half technique. No learning effect was 
found from either group instrument to the inter-
view or from interview to either group instrument. 
Thus, the second sample involved administration 
of paper-pencil instruments followed by an 
interview. Significant differences were found in 
the way in which the paper-pencil instruments and 
the interview were measuring preformal and formal 
levels of Piagetian cognitive development. 
187. AMP: a current model for selecting teaching 
strategies. 
P. E. RIDER 
Dept. of Chemistry, University of Northern Iowa, 
Cedar Falls, IA 50614 
The factors that influence the learning situation 
for both students and teachers are complex. The 
choice of methods used to expose students to the 
subject matter in a course can create problems if 
certain factors are ignored. Three fairly quali-
tative factors that both the student and the teacher 
possess are ~bility, ~otivation, and r_ersonality. 
A triangular correlation model relating these 
factors between student and teacher gives some 
insight into how effective certain teaching 
strategies (lecture, lecture and discussion, self-
pacing, etc.) might be when used by a given 
teacher on a given student. Consideration of 
such a model can suggest possible innovative 
approaches that could optimize the learning 
environment for a particular student. 
188. Creationists rights in education 
H. B. WAGONER, JR. 
3701 E. 38th Street Court, Des Moines, IA 50317 
The Creation/Evolution controversy has become one 
of the major educational issues. Evolutionists 
have stopped a presentation of a Creation Model 
based on science in classrooms. Several Iowa 
Codes give Creationists the right to classroom 
representation as well as the Constitutional 
right to their religious beliefs and protection 
from forced disbelief. Arkansas Judge Overton 
ruled the six provisions of bill 590 as religion. 
Censorship of Creationists resources in A.E.A. 's 
and school libraries must also stop. Iowa teacher 
certification requirements which protect Creation-
ists will also be presented. 
189. Iowa Science Teachers Perceptions of Inservice 
Education 
DARREL ~ HOFF and Timothy Cooney 
University of Northern Iowa, Dept. of Earth Science 
Cedar Falls, IA 50614 
A statewide survey was completed using a random 
sample of the 2064 science teachers (6-12), con-
cerning their perceptions on inservice education. 
Demographic data about Iowa teachers and their 
perception of inservice content, methodology, 
delivery systems and sources of funding will be 
presented. 
190. Microcomputer programs to generate 
random questions and answers in Basic. 
J. J. HUNGERFORD 
Department of Science Education 
Marshalltown Senior High School 
1602 South 2nd Avenue 
Marshalltown, Iowa 50158 
Examples and explaination of programs 
will be presented that can be utilized 
to generate tests for students. 
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191. Environmental science: what practical 
experiences are needed? 
R. G. VARGAS and G. E. FOLK, JR. 
The University of Iowa 
Science Education Center 
763 Van Allen Hall 
Iowa City, IA 52242 
Because of its interdisciplinary nature the field 
of Environmental Science is continuously growing. 
In our task of presenting to the students a global 
picture of the field, we can no longer restrict 
our courses to synecology; i.e., interrelationships 
between organisms. Students need to be exposed 
to experiences in autecology; i.e., environmental 
physiology, biometeorology, and physiological 
ecology. If experiences in these topics are to 
be included, due to the overlap of the topics, 
environmental teachers have problems in selecting 
adequate laboratory experiences and materials. In 
this paper guidelines and suggestions are given to 
teachers so that they will be able to cope with 
these problems. 
192. Pres~rvation of simple soil samples and pro-
files and their use in the classroom 
R. L. STAKER 
Department of Earth Science, University of Northern 
Iowa, Cedar Falls, IA 50614 
The use of preserved soil samples and profiles in 
the science classroom can be a valuable hands-on 
experience for students of various ages and at 
various levels. The soil samples are obtained 
from soil profiles or from soil cores derived in 
field study. Three types of samples appropriate 
for classroom investigation are 1) the soil micro-
monolith, 2) the soil projection, and 3) a simple 
and economical soil profile. 
Classroom activities that are related to the soil 
sample can be quantitative in nature such as de-
tailed descriptions that include soil color, 
structure, texture, moisture and pH values. Soil 
activities can also be more personable to the stu-
dent and could include interviewing various pro-
fessionals who center their careers around soil. 
Another alternative could be for students to write 
or illustrate how the soil has played an important 
part in their community's past or present develop-
ment. The various types of soil-centered activi-
ties can be quite diverse and can involve students 
in both field and classroom exercises. 
193. Genetic manipulation: College student views. 
D. N. EMERSON, Rl.D. 
Iowa Wesleyan College, Mt. Pleasant, Iowa 52641 
Department of Biology 
A questionnaire was given to 17 students(i age = 19) 
during a special course, "The New Human Genetics: 
Facts, Implications, Values and Decisions", taught 
January 1984. Questions varied from uses of technol-
ogy which might be acceptable to uses which probably 
are unacceptable. Topics: abortion, eugenics, eutha-
nasia, euphenics, genetic screening, recombinant DNA 
research, artificial insemination, cloning, in-vitro 
fertilization, sex selection, and levels of human 
life. Scoring: 1-5 scale(l = strong yes; 5 = strong 
no). Analysis: SEM + p=.05. Negative responses were 
in abortion (3.7), except in cases of danger to the 
mother or rape (1. 7); questions implying "required" 
or "compulsory11 (3.6); and manipulation to purposely 
choose or change genetic traits (3.a), or abortion 
because of "wrong sex"(4. 7). Positive responses were 
in areas of individual choice in reducing genetic 
defects (2.4) or euthanasia (2.4); public financing 
(2.4); recombinant DNA research(l.9) or cloning(2.2) 
except as applied to animals or man(3.6, 3.3); in-
vitro fertilization (2.6); artificial insemination 
(2.4); and technology applied to correct genetic 
defects. Questionnaire and detailed results of this 
and a follow-up study are available on request. 
194. An unusually versatile authoring system for 
writing computer assisted instruction. 
D. VOGEL ----
Oskaloosa Senior High School, Oskaloosa, Ia. 52577 
This computer authoring system is designed to sup-
port a fill-in-the-blanks format text. Text is w-
ritten with the aid of a screen editor. The author 
is then expected to anticipate as many student res-
ponses as possible. For each incorrect response the 
author supplies page and chapter references which 
the system uses as part of its program. The author 
may include review, remedial work or advanced supp-
lementation. The system is not slavish to the aut-
hor's instructions and when the author fails to 
anticipate a student's response it has a repertory 
of subroutines which consider everything from the 
student's recent performance to an incorrectly plac-
ed decimal point. The system allows input student 
data to form the basis of future answers, does timed 
drills, gives tests and so forth. 
While the system 




will support multiple choice ques-
supports a philosophy of student-
interaction which discourages 
which force students into a mold we 
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195. The microcomputer, a first use for all teachers 
J. J. HUNGERFORD 
Department of Science Education, Marshalltown Senior 
High School, 1602 South Avenue, Marshalltown, IA 
50158 
Sequential and Basic microcomputer programs that 
lead to the BOBCAT BIOLOGY LABORATORY MANUAL. 
196. Compilation of computer education experiences 
of high ability secondary math/science students. 
G. E. O'BRIEN. 
The University of Iowa, Science Education Center, 
455 Van Allen Hall, Iowa City, IA 52242. 
Each year a greater number of high school students 
interact with various computers at home and in 
school. What is the nature of this interaction? 
What are some of the common types of computer 
education experiences that high ability secondary 
math/science students share? In this paper, 
data and information will be presented to show 
computer science backgrounds of students in 
Iowa and across the U.S.A. and some of the 
implications for development of computer science 
curricula. 
197. A simple experiment demonstrating 
selective pressures on animal coloration. 
N.P. Bernstein 
Mount Mercy College, 1330 Elmhurst Drive, 
N.E., Cedar Rapids, IA. 52402. 
A simple and inexpensive experiment is 
presented that introduces students to 
the concept of natural selection, 
hypothesis testing, and presentation of 
data. Acting as selective agents as well 
as experimentors, students demonstrate 
adaptability of animal coloration. 
198. Elementary teachers' knowledge related to the 
aspects of teaching science safely. 
DOWNS, G. E. 
Iowa State University, Nl26 Quadrangle, Ames, Iowa 
50011. 
The purpose of the study was to gather base line 
data concerning the science safety knowledge of 
elementary teachers. A questionnaire was devel-
oped and used to gather the base line data. A 
stratified random sample of two hundred and twenty-
one elementary classroom teachers was used. One 
hundred and twenty-eight questionnaires were 
returned. The data and results obtained from the 
questionnaires will be presented. 
199. The relationship between race, religion, and 
socioeconomic status and the interest demonstrated 
by boys in a camp nature program. 
T. R. HILL 
Science Education Center, University of Iowa and 
Port Jervis High School, Route 209, Port Jervis, 
New York 12771 
The purpose of this study was to determine if there 
are any relationships between the interest demon-
strated in a camp nature program and the race, 
religion, and socioeconomic status of the program 
participants. The range of age was 9 to 14 years 
old. Each camper was enrolled in the program for 
at least two weeks, but no longer than eight weeks. 
The race, religion and socioeconomic status was 
determined by information supplied by the parent 
or guardian of each camper. 
200. Videotapes on the vertebrate brain: shark, 
sheep, and human 
~· ~· Rogers 
Department of Biology, Drake University 
Des Moines, IA 50311 
Two videotapes have been prepared as part of a 
series on the vertebrate brain. The first video-
tape deals with embryological patterns common to 
all vertebrates and the modification of basic 
structures as they appear in a primitive verte-
brate such as the shark. The second and longer 
videotape presents a detailed examination of the 
sheep brain. At the conclusion of the second tape, 
comparisons are made between important regions of 
the shark, sheep, and human brains as they are 
examined side by side. The third and final tape, 
in preparation, will show important structures 
and pathways in the human brain. The videotapes 
were developed in cooperation with the Drake Uni-
versity School of Journalism and Mass Communication. 
Videotapes prepared earlier showed the development 
of the basic arterial pattern of vertebrates. Stu-
dent performance improved both in dissection tech-
nique and on tests showing grasp of evolutionary 
principles. The present tapes are for use in 
classes in comparative anatomy, embryology, and 
mammalian anatomy. 
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ZOOLOGY 
201.Territorial behavior in nymphalid butterflies 
R.J. BITZER and K.C. SHAW 
Department of Zoology, Iowa State University, Ames, 
Iowa 50011 
Three species of Nymphalidae occupy and defend 
mating territories. Males perch on light-colored 
sites from which they intermittently fly patrols. 
Vanessa atalanta (L.) and Polygonia ~ (Harris) 
males patrol the perimeter of their territories. 
Nymphalis antiopa (L.) males frequently change 
perch sites from which they patrol small areas 
within a territory 3.5 to 25 times the area of a V. 
atalanta or P. comma territory. Males of all three 
species chase almost any moving aerial object. 
Conspecifics are chased vertically in a species-
characteristic spiral. Intruding males usually 
fly away but may drop back into the territory and 
displace the occupant. Observations suggest that 
territorial males identify females during the 
spiral flight after which male and female drop into 
the grass or rise into a tree to copulate. 
Territories are set up daily in the same areas 
probably by different males. Each species occupies 
territories at a different time of the day. 
Territories are established along visual lines of 
demarcation. The same territories are used year 
after year and intruders seem to invade territories 
along defined flight paths. 
202. A preliminary study on certain 
mollusks of Dickinson County, Iowa. 
R. W. Coleman 
Department of Biology, Upper Iowa University, 
Fayette, IA 52142 
In the summer of 1983 Aplexa hypnorum, 
Gyraulus parvus, Helisoma trivolvis, Lymnaea 
obrussa, ~nalis, Physa gyrina, P. 
integra, Promenetas ~ous, Sphaerium sp., 
Stagnicola sp., S. elodes, S.reflexa, and Valvata 
tricarinata were-found from-various aquatic 
habitats of Dickinson County, Iowa. Kodachromes 
were taken and analyses of incident and reflect-
ed lighting, temperature, conductivity, total 
hardness, phenolphthalein and total alkalinity 
in ppm caco3 , pH, and turbidity were made on 
bay, lake, pond, and slough habitats. ~.parvus, 
P.gyrina, and S.elodes were found in bay, lake, 
pond, and slough habitats. ~.stagnalis and 
s.reflexa were primarily found in slough 
habitats. Logistic support by the Iowa Lakeside 
Laboratory is gratefully acknowledged. 
203. Chemical and physical correlates of host-plant 
selection by the leaf-cutting ant Atta cephalotes. 
J.J. HOWARD 
Department of Zoology, University of Iowa, Iowa City 
Iowa 52242 
Leaf-cutting ants harvest large amounts of leaf 
material from some plant species and avoid others. 
Leaf sap provides energy for adults, and leaves are 
used to culture a fungus for larval and adult nutri-
tion. Chemical and physical factors influencing 
host-plant selection by leaf-cutting ants were in-
vestigated in an experimental study of SO species 
of tropical dry forest trees in Costa Rica. Strong 
seasonal changes in palatability of some species 
occurred, but plants which were highly preferred by 
ants maintained their preferred position throughout 
the season. Both chemical and physical features of 
leaves contributed to observed patterns of host-
plant selection. Of the secondary chemicals tested, 
the presence of some classes of terpenoids was most 
strongly correlated with host-plant preferences. 
Evidence suggests that terpenoid-containing leaves 
are avoided due to toxic effects on the symbiotic 
fungus of leaf-cutting ants. 
204. Tests for an interaction product in 
chicken/Guinea fowl hybrids 
W. J. MILLER, P. J. HOLLANDER and I. CARILLO 
Department of Genetics, Iowa State University, 
Ames, IA 50011 
Two adult chicken/Guinea fowl (Gallus domesticus/Numida 
meleagris) hybrids were donated to the Iowa State Univer-
sity Genetics Laboratory. Twelve recipients - four chick-
ens, four Guinea fowls, and four rabbits - were immunized 
with multiple intravenous injections of erythrocytes from 
the hybrids. 
In agglutination tests, the F 1 hybrids exhibited weak titers 
with the fowl antisera and strong titers with the rabbit 
antisera. Red cells from each parental species showed 
strong titers with the rabbit antisera and with antisera from 
the other species. Absorbing the rabbit antisera with cells 
of one parental species yielded species-specific reagents for 
the other parental species and for the hybrids. When the 
rabbit antisera were absorbed with red cells from both 
Leghorn chickens and Guinea fowls, the antisera no longer 
aggluinated cells from the hybrids or the parental species. 
Similar tests have disclosed a hybrid substance or inter-
action product in pigeon/ringneck dove crosses and in phea-
sant/chicken crosses. No such interaction product has been 
found in turkey /pheasant or quail/chicken hybrids. Because 
our tests failed to show an interaction product, this species 
hybrid probably does not have one. 
51
et al.: Program Abstracts, 96th Session, Iowa Academy of Science, April 2
Published by UNI ScholarWorks, 1984
205. Cross-reactive patterns among cattle and goat eryth-
rocytes in antigenic activity 
STILLE, K.A. and W. J. MILLER 
Department of Genetics, Iowa State University, Ames, IA 
50011 
Some individual antigenic differences on the red cells of 
goats, Capra hircus, were compared with such differences in 
cattle, in an attempt to establish specific patterns of cross-
reactivity. Of 101 cattle blood-typing reagents, 38% dem-
onstrated no reactivity in hemolytic tests with goat eryth-
rocytes. Whereas, 25% exhibited individual differences 
among goats, and about 38% displayed species-specificity. 
Our sampling revealed that approximately 65% of cattle 
contain naturally occurring antibodies for goat erythrocytes. 
Therefore, the specifically named cattle reagents for the 
1 O+ blood group systems do not necessarily possess specific 
immune antibodies which are cross-reactive with goat red 
cells. 
Replicate reagents of three specific systems for cattle (the 
F-V, Zand J systems) were absorbed with goat erythrocytes 
in an attempt to obtain information concerning the exis-
tence of specific cross-reactive antibodies. Naturally oc-
curring antibodies in cattle were found to exhibit species-
specificity, individual differences and/or no reaction. 
206. Reactivity of antisera from rabbits against goats ery-
throcytes. 
K. S. GRAUPERA and W. J. MILLER. 
Department of Genetics, Iowa State University, Ames, Iowa 
50011 
Washed red cells from three donor goats of the Saanan breed 
were injected intravenously into six rabbits (two recipients 
per donor), thrice weekly for three weeks. The titer of the 
resulting antisera ranged from four to six quadrupling dilu-
tions (1/1024) in saline agglutination tests. In similar 
hemolytic tests the titer ranged from six to ten (1/262,144) 
quadrupling dilutions. Blood from four selected goats was 
used to absorb each of the six antisera. The majority of 
absorptions with goat cells depleted the antisera's reactivity 
with goat and cattle cells. The remainder possessed reac-
tivity for some goats from four of the antisera, tit~ring at 
best to 1/1024. Only three such reagents were considered 
strong enough to be used. Thus it was demonstrated that 
rabbits produce individual specificities against goat eryth-
rocytes. The same antisera absorbed by cattle cells made a 
species-specific reagent for goat cells. Further investiga-
~ion will include contrasting rabbit antisera against iso-
1mmune reagents as well as Mendelian family data. 
207. Additions to the range of the smallmouth 
salamander, Ambystoma texanum in Iowa. 
J. D. CAMPER and J. L. CHRISTIANSEN 
Department of Biology, Drake University 
Des Moines, Iowa 50311 
The smallmouth salamander, Ambystoma texanum, was 
discovered in Iowa by Bailey in 1943. It was fotllld 
in twelve localities in ten counties. Since then 
eighteen new localities, twelve of them in new 
counties, have been found. In spring 1983 five of 
the original Iowa populations were found to still 
exist. Despite the discovery and rediscovery of 
a number of smallmouxh populations this species may 
be declining within the state due to its dependency 
on woodland marsh habitats. 
208. Genetic modification of amylase in Drosophila 
pseudoobscura 
R. D. SEAGER 
Department of Biology, University of Northern Iowa, 
Cedar Falls, IA 50614 
We are studying different forms of the amylase 
enzyme in Drosophila pseudoobscura using acrylamide 
gel electrophoresis. Amylase is a monomeric enzyme 
so a single individual (if it is heterozygous) 
should have at most t\\O forms of the enzyme. 
However, we have isolated lines of flies which have 
three or even four forms of amylase. 
Our original hypothesis that the extra forms were 
present because of a duplication of the amylase 
structural locus has been rejected. It appears 
instead that a previously unknown closely linked 
modifier locus is involved which alters part of the 
existing enzyme pool to create new forms of 
amylase. 
The modifier gene is turned on when the adult fly 
is about two days old. We are currently working to 
determine the nature of the modification and to 
precisely map the modifier locus. 
209. Terrestrial central newts, Notophthalmus 
viridescens louisianensis in Iowa. 
J. D. CAMPER - - ---
Department of Biology, Drake University 
Des Moines, Iowa 50311 
The central newt, Notophthalmus viridescens 
louisianensis, is rare in Iowa and has been observed 
recently in only two localities in the state. On 21 
October 1983, two efts (terrestrial juveniles) and 
one terrestrial adult were found near the then dry 
Troy Pond in Linn County. These terrestrial stages 
have been uncommon in this subspecies and this is 
the first documentation of their occurrence in Iowa. 
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210. The amphibians and reptiles of Davis County, 
Iowa. 
J. P. SPURGEON and J. L. CHRISTIANSEN 
Drake University. 2842 Forest Avenue, Des Moines 
Iowa 50311 
The herpetofauna of Davis County, Iowa, was surveyed 
in 1982 and 1983. Literature records and previous 
collections indicated the presence of 24 species of 
reptile and 12 species of amphibian. Our survey 
verified the presence of 20 of the previously record-
ed forms, but failed to find copperheads, rough or 
smooth green snakes, narrow mouthed toads, and sev-
eral other species. The lined snake, an uncommon 
Iowa species, was added to the known herpetofauna of 
the county. The speckled kingsnake (endangered in 
Iowa) was verified as continuing to exist there. 
Comparison of old and recent collection records may 
be indicative of population trends of some species. 
Approximately 35% of the land in the county is not 
crop-farmed and provides marginal to excellent hab-
itat for amphibians and reptiles. 
211. The amphibians and reptiles of Iowa's loess 
hills: shifts in relative abundance of species. 
J. L. CHRISTIANSEN AND C. M. MABRY 
Department of Biology, Drake University 
Des Moines, Iowa 50311 
The loess hills of western Iowa were found to harbor 
28 species of reptile and 12 species of amphibian. 
Sampling, conducted from 1969 through 1983 compared 
with older collections, indicated changes in relative 
abundance of several species. These changes 
correlated with recently documented vegetational 
shifts, with the greatest decreases among prairie 
species and the greatest increases among woodland 
forms. Two amphibians and three reptiles were unique 
in Iowa to the loess hills, All were prairie-adapted 
forms and could be threatened should the area become 
more densely and thickly forested. 
212. Iowa butterflies of the Loess Hills 
J. C. DOWNEY 
Graduate College, University of Northern 
Iowa, Cedar Falls, IA 50614 
Seventy-six butterfly species are reported from the 
Loess Hill land fonnation in western Iowa. Data 
were obtained during an extensive prairie skipper 
foray by a group of 20 scientists in late June, 
1980, in conjunction with a "base-line" flora and 
fauntic survey of the area. Twenty-seven species 
of Hesperiidae were taken, slightly over half of 
tne Sl skippers recorded for the state. Four con-
tributions are summarized: the usefulness of the 
prairie skipper fauna in locating and assessing 
prairie tracts; implications on prairie management 
practices from preliminary data on Hesperia 
dacotae; a sampling data base from which future re-
sampling might be more meaningful; and new details 
about butterfly behavior (feeding and oviposition 
sites) and population survival with limited 
grazing. 
213. Land snails of the Loess Hills, 
Western Iowa (Late Pleistocene-Recent) 
T.J. FHEST 
1002 Lakeside Apts., Iowa City, IA 52240 
Terrestrial snails were collected from over 100 modern 
and fossil sites scattered through the Loess Hills region 
of western Iowa. Snail faunas range in age from about 
20,000 YBP to recent, with modern and Peoria Loess (ca. 
14,000 YBP) sites being especially heavily represented. 
The current fauna of under JO species consists mostly 
of wide-ranging and drought-tolerant Interior forms. 
Pleistocene diversity is frequently higher and includes 
Rocky Mountain, Northern, and Midwest Biome (endemic or 
relict Pleistocene) components. Additionally, several 
species now limited to eastern deciduous forests once 
inhabited western Iowa, suggesting more extensive forest 
cover and greater available moisture in the Late 
Pleistocene, Holocene faunas are almost or quite 
indistinguishable from modern ones. Both Late Pleistocene 
and Recent diversity increases dramatically from north 
to south in the region, a response to the significantly 
greater number of available microhabitats in Fremont and 
Mills Counties during both periods, albeit from largely 
different causes. 
214. Mammals of Iowa's Loess Hills 
R. P. LAMPE and J, B. BOWLES 
Buena Vista College, Storm Lake, Iowa 50588 
Mammals of the western Iowa Loess Hills represent a 
variety of biogeographic affinities with no single 
species being unique to the region. In recent 
history, the distribution of species in the Loess 
Hills and adjacent areas would have been quite 
similar. However, the disappearance of prairie that 
was caused by settlement of man has changed the 
value of prairie regions remaining in the Loess 
Hills. At present, 50 species including several 
rare and endangered rodents, are known from the 
area. Several regional characteristics that have 
influenced the occurrence of mammals include absence 
of suitable hibernacula for bats (except Eptesicus 
fuscus) and the rapid invasion of prairie by woody 
plants. 
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215. Distribution and abundance of birds in 
the Loess Hills of western Iowa. 
R.W. HOWE, D.M. ROOSA, J.P. SCHAUFENBUEL AND 
W.R. SILCOCK, 
Iowa Conservation Commission, Wallace State Office 
Building, Des Moines, IA 50319 
The distribution and abundance of birds in western 
Iowa's Loess Hills have been documented recently 
through surveys sponsored by the State Preserves 
Advisory Board and a special field study conducted 
by the authors. Fifteen stations, covering the 
entire length of Iowa's Loess Hills landform, were 
chosen between central Plymouth County and northern 
Missouri. Three habitats were sampled at each 
station: native prairie, cultivated grassland 
(brome field) and forest. This paper describes 
typical bird conmunities of each habitat and 
compares species composition within and between 
stations. Forest bird communities tend to be 
richer in the southern Loess Hills; the opposite 
is true for prairie bird communities. Cultivated 
grasslands frequently support a greater diversity 
of species than do native prairies. A notable 
exception occurs in Plymouth County, where 
extensive tracts of prairie support a diverse 
assemblage of grassland birds. 
MEDICAL SCIENCES - Research Day 
Cranial settling in Rheumatoid Arthritis 
C. R. CLARK, M.D.; T. J. FOX, M.D.; G. Y. 
ELKHOURY, M.D. 
Dept. of Orthopaedic Surg., Univ. of Iowa 
Hospital, Iowa City, Iowa 52242 
,Rheumatoid arthritis frequently involves the occipital-
atlantal-axial complex. Collapse of the supporting 
structures at the cranio-vertebral junction by the 
rheumatoid process may lead to protrusion of the dens 
through the foramen magnum (cranial settling). The 
resulting instability may lead to spinal cord impingement, 
serious neurological problems and even death. 
Thirty patients with radiological cranial settling 
were treated at the University of Iowa Hospitals between 
1976 and 1983. Most patients had associated atlantoaxial 
subluxation. Ten patients with mild settling and no 
evidence of brainstem compression were managed with 
sternal-occipital-mandibular innnobilizers and frequent 
follow-up examinations. Fourteen patients with more 
severe involvement were managed initially in skeletal 
traction. Following adequate reduction patients underwent 
posterior occipital-cervical fusions. Three patients had 
significant anterior compression of the brainstem with 
quadriparesis and respiratory insufficiency and were 
managed with a transoral odontoidectomy followed by a 
posterior fusion. No patient in the surgically managed 
group had neurological deterior·ation, and most patients 
improved. Six patients refused treatment. 
Conclusion: Our experience calls attention to the 
criteria for diagnosis and the possible consequences of 
cranial settling. Although further follow-up of our 
patients is required, early recognition and appropriate 
treatment may avoid the neurological consequences of 
rheumatoid craniovertebral instability. 
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Photoaffinity labeling of the Calcium 
Antagonist Receptor from Canine Myocardium 
KEVIN P, CAMPBELL; G, M. LIPSHUTZ; G. DENNEY 
Physiology & Biophysics, University of Iowa 
Iowa City, Iowa 52242 
Photoaffinity Labeling of the Calcium Anatagonist 
Receptor from Canine Myocardium. K.P. Campbell, 
G.M. Lipshutz and G. Denney , Dept. of Physiology 
and Biophysics, Univ. of Iowa, Iowa City, IA 52242. 
[3H]Nitrendipine and high-intensity UV light 
have been used to photoaffinity label the protein 
component of the high affinity nitrendipine binding 
site in subcellular membrane fractions from canine 
cardiac muscle. Irradiation of isolated cardiac mem-
branes in the presence of [3H]nitrendipine resulted 
in the covalent labeling of a protein component that 
migrated on SDS-PAGE with an apparent molecular 
weight of 32,000. The photoaffinity labeling of the 
32,000 Da protein by [3H]nitrendipine was inhibited 
by excess unlabeled nitrendipine, nifedipine or 
verapamil. EDTA, ATP and La 3+, which are known to 
reduce high affinity nitrendipine binding, also 
inhibited the photoaffinity labeling of this mem-
brane protein by [3H]nitrendipine. The 32,000 Da 
[3H]nitrendipine labeled protein was found to be 
enriched in the ryanodine-sensitive fraction and 
absent from the ryanodine-insensitive fraction of 
cardiac sarcoplasmic reticulum which is known to 
lack hi~h affinity nitrendipine binding. Therefore, 
the 32,000 Da photoaffinity-labeled [3H]nitrendipine 
binding protein exhibits properties identical to 
those expected for the protein component of the high 
affinity nitrendipine binding site in isolated car-
diac membranes. (Supported by AHA & NIH.) 
Diazepam and memory: retrograde facilitation 
produced by interference reduction 
M. M. GHONEIM; J, V. HINRICHS; S. P. MEWALDT 
Dept. of Anesthesia, University of Iowa 
Hospitals, Iowa City, Iowa 52242 
We have observed in previous studies that recall of 
material learned before dia·zepam (Valium) 
administration was enhanced. Three explanations may 
be offered for this phenomenon; differential effort, 
enhanced consolidation and reduced interference. To 
document the memory facilitation and find the 
appropriate explanation, we did 2 experiments. In 
the first, 24 subjects after studying a 32 word list 
received .3 mg/kg diazepam or placebo orally in a 
double blind procedure. Subjects were then tested 
with another list, when diazepam subjects recalled 
only 7.6 vs 14.9 words for placebo, l!..<.01. Twenty 
min. later, subjects were instructed to recall only 
the predrug list. Diazepam subjects recalled 10.1 
vs 5.4 words for placebo, l!..<.05. This confirms the 
improved retention of pretreatment information but 
rejects the hypothesis that control subjects suffer 
because they divide their efforts between pre- and 
post-drug items. In the second experiment, 26 new 
subjects studied a word list followed by 
administration of .3 mg/kg diazepam or placebo. 
After 120 min. subjects were asked to recall the 
list. The two groups were equal in their 
performance. Thus a source of interference like a 
post-drug list is necessary to obtain retrograde 
facilitation. A consolidation interpretation bas to 
be refuted because the presence or absence of 
interpolated information between the first list and 
recall is irrelevant. [Supported by NIMH Grant 
MH35324,] 
Anorectal manometry in healthy elderly subjects 
VERA LOENING-BAUCKE, M.D.; SINN ANURAS, M.D. 
2555 JCP, Dept. of Pediatrics, Univ, of Iowa 
Hospital & Clinics, Iowa City, Iowa 52242 
Little is known about the effects of age on the 
motility of the sigmoid and anus, We studied the 
sigmoid and anal canal of 10 elderly females (mean 
age 71 years) and 10 young females (mean age 31 
years) using a motility probe (Sandhill Scientific, 
Model P31-D3), None of the subjects had gastroin-
testinal or chronic disease or was taking medication 
regularly that affected gastrointestinal motility. 
Sigmoid distension was produced by injecting air in-
to a 2.5 x 3 cm balloon placed 16-17 cm above the 
anal verge. We measured the smallest volume (ml) to 
produce a passing sensation of balloon distension 
(SensT) and an anal relaxation (RSRT) by injecting 
air into the balloon for 1 second, and a persistent 
urge to defecate (CV) by filling the balloon step-
wise in increments of 20 ml/30 sec, Anal tone (AT) 
(mm Hg) was determined by rapid constant retraction 
(1 cm/sec) of the motility probe from the rectum 
through the anal canal. rAT is the mean of 6 
measurements per subject during rest, and sqAT is 
the mean of the 2 highest of 3 measurements during 
voluntary squeeze, The mean+ SD of SensT, CV, 
RSRT, rAT and sqAT are given below. No significant 
difference was found for all variables between old 
and young adults. These findings suggest that age 
does not affect sensation of the sigmoid, anal re-
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The role of glycolipids in assembly of extracellular 
membranes in the skin 
P. W. WERTZ; D. T. DOWNING 
Marshall Dermatology Research Laboratories, 
University of Iowa College of Medicine, Iowa City, 
Iowa 52242 
We have reinvestigated the polar lipids of pig epi-
dermis and found them to consist of 7 series of cer-
amides and 7 series of glucosylceramides, the struc-
tures of all of which we have determined. The least 
polar of the glucosylceramides contains linoleic 
acid esterified to glucose and 30 to 40 carbon 
hydroxyacids in amide linkage with sphingosine. The 
dimensions of this molecule suggest that it could 
have a function in assembly of the lamellar bodies 
in the granular cells, a process which is inhibited 
during deficiency of linoleic acid. In the remain-
der of the epidermal sphingolipids, the fatty chains 
are mostly saturated, providing for the formation of 
lipid lamellae in which the hydrocarbon chains are 
closely packed in a crystalline array. This ar-
rangement, which is highly impervious to water, 
would seem appropriate to the barrier function 
which has been postulated for the epidermal lipids. 
Furthermore, a crystalline array would explain the 
x-ray diffraction patterns obtained by Goldsmith 
and Baden. 
Prognosis of left ventricular aneurysmectomy at 
two institutions 
RONALD L. MENG, M.D.; SHARON HEINTZ, P.A. 
University of Iowa Hospitals & Clinics, Surgery, 
BT2040, Iowa City, Iowa 52242 
To estimate prognosis for left ventricular aneurys-
mectomy (LVAR), we studied 240 consecutive patients 
with anterior aneurysms operated within 5 years at 
two different centers. Variables included age, sex, 
symptoms, number of infarctions, time from infarc-
tion to surgery, number of diseased vessels (CAD), 
number of bypasses (CABG), and degree of revascu-
larization. One institution had slightly more CAD 
(p <.06) and significantly more CABG (p <.01), but 
degree of revascularization and all other variables 
occurred identically at each site. Hospital morta-
lity (12.9%) was similar at each site. Multivariate 
analysis identified only recent infarction (RMI), 
congestive failure (CHF) and incomplete revascula-
rization (I REV) as significant incremental risk 
factors (p <,001), without difference by site. The 
resulting logistic equation (Z = ln (p/1-p) = -4.63 
+ 2.93 if RMI+ 1.96 if I REV+ 1.91 if CHF] and no-
mogram relate Z (logic unit) with probability of 
mortality (p), which correlates well with observed 
mortality. Bivariate analysis showed that multiple 
infarctions, ventricular arrhythmia, increased age, 
lack of angina and female sex increased the likeli-
hood of the risk factors (p <.04). That RMI, I REV 
and CHF are risk factors for LVAR in two different 
· patient populations emphasizes their importance. 
Electrophoretic analysis of protein structural 
changes 
D. LOWRY, C. BRYANT, and E. STELLWAGEN 
Department of Biochemistry, University of Iowa, 
Iowa City, IA 52242 
Urea is commonly used as a reagent to cause the 
reversible unfolding of the biofunctional three di-
mensional structure of a protein into a random coil. 
This structural change commonly occurs over a narrow 
range within the solubility range of urea concen-
tration, 0 to 10 M. The effect of urea on both the 
unfolding and refolding of a protein can be easily 
observed by applying a zone of protein to a poly-
acrylamide gel containing a gradient of urea. The 
protein is driven by an electrical potential while 
the structural forms of the protein are resolved by 
the sieving of the gel pores. The pathway of struc-
tural change can be deduced from the shape, midpoint 
and sharpness of the distribution of protein in the 
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